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ABSTRACT 

The state of university science and engineering 
research capabilities is considered. Attention is directed to the 
need for improving and enhancing the research infrastructure, 
including support for instriunentation , buildings, and other related 
research facilities. U.S. universities and colleges are encountering 
severe facilities and instrumentation problems. Federal funding to 
universities has recently been made in political, rather than peer 
review, circumstances. Recently, several universities have attempted 
to alleviate their inf rastructural problems through direct 
solicitation to the Congress, thereby by-passing any peer-group 
review, which is based on scientific merits of specific proposals, in 
open competition. Constraints to the research infrastructure in U.S. 
universities include equipment, space, support personnel, graduate 
student support, and the ability to handle the information explosion 
arid to translate new information into practice. In addition, 
universities face increased indirect costs. The attractiveness of an 
academic career is being diminished by an environment that provides 
outdated equipment and inadequate laboratory space. Tax incentives to 
business and equipment grants by the federal government are important 
catalysts in the development of university-industry research 
partnerships. (SW) 
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IMPROVING THE RESEARCH INFRASTRUCTURE 
AT U.S. UNIVERSITIES AND COLLEGES 



TUESDAY, MAY 8. 1984 

House of Representatives, 
Committee on Science and Technology, 

Washington, D C. 

The committee met, pursuant to notice, at 9:12 a.m., in room 
2318, Rayburn House Office Building, Hon. Don Fuqua (chairman 
of the committee) presiding. „ . . , i j- tv. 

Present: Representatives Fuqua, Harkm, Nelson. Lundine, Uy- 
mally, Mineta. MacKay. Reid, Sensenbrenner, Skeen, Lowery, Bate- 
man, and McCandless. 

Mr Fuqua. The committee will be in order. 

Today s hearing will focus on the state of our university science 
and engineering research capabilities. In particular, the committee 
will explore the need for improving and enhancing the research in- 
frastructure, including support for instrumentation, buildings, and 
other related research facilities. , ^ » 

Before we b*:gin considering this broad topic. 1 am pleased to an- 
nounce the beginning of the National Science Foundation s Science 
Week. This morning's hearing will be followed by a weeklong series 
of activities, planned by the National Science Foundation, aimed at 
enhancing public awareness of the importance of science and sci- 
ence education to our Nation's past, present, and future. 1 con- 
gratulate Dr. Edward A. Knapp, Director of the National Science 
Foundation, for launching such a worthwhile endeavor. 

It has come to the committf e*s attention that our U.S. universi- 
ties and colleges are encountering severe facilities and instrumen- 
tation problems. It has been estimated that research instruments 
used in universities are nearly twice as old as those used in privat5? 
research labs and in the national laboratories. Also, many universi- 
ties cannot meet their research facilities needs and, in fact, cannot 
even aflbrd to maintain and renovate their existing buildings. 

In the past, the Federal Government has funded facilities and in- 
strumentation through various agency programs. For t^xajPP'e. the 
National Science Foundation, through the 1960 s and the early 
IMTO s. conducted several institutional programs aimed at strengtn- 
ening research and education in U.S. colleges and universities. 

These support programs, totaling nearly $rwO million, ».ncludea 
the graduate research laboratory development program, aimed at 
building and renovating university laboratories; institutional 
grants for science, aimed at generally improving ^nequ&hiy ot aca- 
demic science at universities already receiving NSI* awards; and 
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; the science development pn^ram, aimed at increasing the universi- 
ty centers of excellence. 

These successful prc^raras could serve as possible models for 
future Federal involvement in these areas. In the abience of such 
; programs, the growing unmet need has created a desperate situa- 
tion for many institutions. Recently, some universities have turned 
/ to political lobbying for specific legislation to obtain facilities which 
j normally would go through a more systematic review proce^. The 
I effect of bypassing this review proc^ could be disruptive. Yet, we 
I must consider the underlying cause of these problems— the deciin- 
I ing state of the university research Infrastructure. 
I Our interest today is in delineating the {x»»sible avenues of fund- 
j ing support for university research infrastructure ano what role 
I the Federal Government should play in that support. 
I {The opening statement of Mr. Fuqua follows:) 

i 
1 
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OPENING STATEMENT 
HONOfWBLL DON FUQUA 

HEARire 0^ 

"I^PRC^'1NG THE RESEARCH INfRASTRUCTURE AT 
U.S. l^lVtRSITiES m COLLEGES- 
MAY 8, 198^ 



TODAY S hl^klNG WILL FOCUS ON THE STATE Of 01^ UNIVERSITY SCIENCE AMD 
ENCiNtFfiING RESLARCH CAPABILITIES. In PARTICULAR* THE COMMITTEE WILL 
EXKLORf TH^ HlUu ron \yPR(ON\m AfiO Er#iANCiNG THE RESEARCH IftfRASTRUC- 
TURE, INauDJMG SlPPORT FOR INSTRUMENTATION, BUILDINGS AND OTHER 
RLL.:TEL' RESEARCH FACILITIES. 

BEFOPE WI BFOl-i CONSIDERING THIS 8RCAD TOPIC 1 AM PLEASED TO ANNOUNCE 
iHf. BLGiNN^^JO Uf THE NAIIONAL SCIE?4CE FOUNDATION'S SCIENCE V&tK. THIS 
MQKMNb'S HEARING WILL BE FOLLOWED 8Y A WEEK-LONG SERIES Of 

Ac^tviTjES' Planned by the National Science Foundation, aimed at 

KSHAUING PUBLIC AWARENESS OT THE IN^ORTANCE Of SLiF'^Ct AND SCIENCE 
£Dl.:r;.)iC^ TO QUH Ur,^\OH'S PAST, PRESENT. AND FUTURE. I COfiGRATv^ ATE 

{)^. [:.wAKn A. Knapp, Director the National SciENCE Foundation, for 

LAU^.^-<lNo Sl^CH A worthwhile ENDEAVOR, 

IT u.Mi 10 THt COMMiTFEt'S ATTENTION THAT CUR U.S. UNIvrRSIUES 

AM ;tUL;.;":: -r^L. i f^C OUfiTL R J S.VtRE rAClLITlES AUQ I IKUf^tNl Al lUN 
pt^.r^i^MO. IT HAS BEEN EbTIMATED THAT RESEARCH jNSTRL^ENTS USED IN 
IM ' U*-^ AkE NEARLY TVlCE AS OtO AS THOSE USED IN PRIVATE RFSEARCH 

.'.f-, 5r, r4;.T'.)-jAi I AH^^'A I i..K U . ^ SO, MAM U?*i VEKSI T I Eb CANNOT 

yy.'- : ir'M- f^ESLAJ^CH *A(U.iTltS i^EELb, AND IN fAcT. CA.V;OT EvLfi* AFFORD 
v-;\TAir, A*< ^tW;.rAU Thfl^ X i T 1 fJG BUiLDlNGSr 
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IH THE PAST, THE F^CtRAl. Ck)V£RNM£MT HAS fWi^D FACILITIES AND INSTRU* 
^CNTATION THRCXKiH VARIOUS A^NCY PROOftAMS, F« EXAMPLE* THE NATIONAL 
SCI£Na FOCfliOATlOli, THROUGH THE 1960'S AAtf) THE EARLY 1970's, COWWTEO 
SEVERAL INSTlTUTiOIW. PROGRAMS AI>CD AT STRLI^THENIWa RESEARCH AND ED- 
UCATION IN U.S. COLLEGES AND UNIVERSITIES* 

T«S£ SUPP«T PROGRAMS* TOTALING NEAW.Y $5M.0 MILLION, INaUlSD; THE 
CftAOUATE RESEARCH UBORATORY OEVELOPI^NT PROGRAM, AIJ«0 AT SUILDIWG 
AND RENOVATING UMVERSlTY LABORAT(»{ I ES ; INSTITUTIONAL &ANTS FOR 

Science, ai^d at geio^ly iw>roving the qu^u^ity of academic scunce 

AT UNIVERSiriRES ALREADY RECEIVING NSF AWARDS; AND, THE SCIENCE Dt- 
VfcLOPMtNT PROUkAM, AIMED AT INCREASING THE UNIVERSITY "CENTERS 
EXCElLLNLE*, 

These successful programs cou-D serve as possible models fOR future 

FEDERAL INVOLVEMENT IN THIS AREA. In THE ^^SENCE OF SUCH PROGRAMS, 
THt: GROWING UNMET NEED HAS CREATED A DESPERATE SITUATION FOR MANY 

INSTITUTIONS, Recently, some ufiivERsiTiES have turned to political 

LOBBYING fOR SPECIFIC LEGISLATION TO OBTAIN FACILITIES WHICH NORMALLY 
WOULD GO n^ROUGH A MORE SYSTEMATIC REVIfcN PROCESS. ThE EFFECT » 
BY-PASSING THIS REVIElt PROCESS COLft.D BE DISRUP'IVL. YET, I^JST 
CONSIOtR fHE UNDER-LYING CAUSE OF THESE PROBLEMS THE DECLINING 
STATE jT the UfilVERSIlY RESEARCH INFRASTRUCTURE. 

Our ir^TLRLST today is in DELINfAtlNG THE POSSfBLL AVLNUtb Of FUNDING 
SUPPORT F0« UNlVLi<SlTY KLSfARCH INFRASTRUCTURE AND mA] RULl THt FED- 
ERAL 60VtfCf,MENT SHOULi PLAY IN THAT SUPPORT. 



Mr. FuQUA. At this time I would like to include for the record a 
statement from the Honorable Larry Winn, Jr., the ranking minor- 
ity member. 

[The opening statement of Mr. Winn follows:] 



CPENING STATEMENT BY m HCT^OIVBLE LARRY Wlltl. JR. 
AT U.S. COLUaS LMVtnSlTlES* 

HOUSE Committee oh SctE^a uh2 Techmolc^y 
May 198<r 

Thank yc^ ^HAifMn FOR this oPf^tumty to welcome our 

MITNESSES TODAY. \ft ARE FORTi^TE TO KA.E THESE EXPERTS HERE AND I AM 
CERTAIN mE will OBTAIN llfi^OmAT!(yi WHICH IS lELf^UL TO US ALL. 

\H THE MANY YEARS I HAVE BEEN ASSOCUTED NITH THIS COmiTTEE. i 
HAVE SEEN STRCWS. CONTINUING SUPPORT FOR OJR COLLEGES AND UNIVERSITIES. 
Their vital ROtES in research Am KVEUC^.ENT have BEEN AHD ARE GREATLY 
APPRECIATED. I DO NOT ICNOH HOW NE CCK/LD HAVE SLSStlTUTED ANY OTHER 

INSTITUTIONS Pm THE'^XPERTiSE C5F IC^EClS At^O UNIVERSITIES IN BCTH 

TRAiNiNO THE ENGINEERScAND SCIENTISTS IC^jfiHCi AND IN CONDUCTING 
BASIC AND APPLIED RESEARCH AND FOLL&.-:% CEv LL0P*«£N1 . WE HAV^^ SEEN 
MANY Of THESE EDUCATIONAL CENTERS RISE T: CHALLEWSES OF EXCELLENCE 
IN EUUCATlCS ANC MOTIVATION, Th£ CC'PET T;C% AMONS THESE INST I TlT lC:.S 
HAS *'D5''E»ED INVENTION. INNOVATIOfw AM .?SC = CJ5 INITIATIVE. 

\ Th.MC MANv ^ -5 ^i^i SLiT£ Z : lA - ? : ! '.TED LAST YEAR i^HE!. WE 
,%£^c S-B-'tCTED TO INSTANCES OF FUND!*.£ •■,.£=5.7. £5 nHICH HAVE NCT 
PA^TKf^MTED IN THIS COVPETfTlVE £NV ?:*. 'E'- \ KFilOW, FROM 

:r^zisp:'.ii'.zi ha.e j^ece.i^ed. t-^- ■ r-iR :ct*.£6££ and 

.£-Ei:;£S i**'ER£ L>FSET Ti-X." AWARDS Z.^, II ON »DLiTICAL* A1Th£^ 

'r-.A*. P£En =:£;lEi«. CiRCUMSTA'.CES. ^t=£-..^'* :an SET THIS CONIlTiC'. 
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SLIGHT SY i&;TEtLi6£NT lt£-£VALUATiON* 



IN Our support of the MERJUN colleges and JNIVERSlTlESr WE 
HAVE MA IMA i NED CERTAIN CONCERNS, APPARENTLY. TEChNXOSY ISMOVfNg 
AHEAD SO i^APlOLY THAT Mi iNSTlTUtfONS ARE UNAdLE TO ICEEP PACE THROl^ 
PROVISION OF mWERM INSTRUM£NTATjC»<. BUILOiNGS. AHO SUPPORT FACILITIES, 
f HAVE ♦lEARI. THAT THE COST OF UPDATING THESE NECESSITIES TO IKOUSTaiA. 
LEWguS OF ADEQUACY CCHJLO COST $3 BILLION. AND THAT AMCHW IS REQUIRED 
OfiLY 10 CATCH-gP. POSSIBLY Oi^ ttlTI^^SSES COULD SH£C SOW£ LIGHT W 
MEANS TO OitRCOME THIS DIL£^«4A. 

^.■CTH£R POINT OF CONCERN IS THE HlfiH OVESHEA: i^hlCH IS BEING 
LEV 'ED ASA NST RESEARCH PROJECTS BY SOME COLLEGES AfO UN« VERSlTl ES, 
AGAiS. > A^ ACvlSED THAT THESE * OVERHEAD CHARGES CAN SO AS HIGH AS 80 
PERCENT. T«AT |- A LARSE AMOUNT TC CHARGE FOR C;£n^-£AD. ^ WONDER 
•*hAT Th£ DESTINATIONS FOR THESE FUNDS COILD BE. IT ..OU.D SEEM TO BE 
H'fCr.Y .y-k.-dUH 10 SUPPORT OTHER COl«SES OF lNS-R,C'fON AT THE EXPENSE 
C" »£S£-?[Cf FUMCS. i« INTEND TO EXPLORE THIS CC%C£R". WITH OWl 

r. :^:s-.£. '-'fi. C^^a;rka%. i i*A^T to express -saiumy continued 

t::t'Z* zzt ^£ ir^TE^LlCgNT UT IT ITAT 1 0^ Z? Th£££ . ;ST ?.£SOwRC£Si 

.^r.£ Th£ f^ATiC%'5 C0ll£C:E5 A'O UMv^^: -|£S. AS.ALWAtS. 

Tr^;; -i:; S '!M£;.t ^f.D S^C'wvD B£ fe£N£-iLtAL ALL- 
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Mr. FuQi A. I now recognize Mr. Sensenbrenner for any opening 
statement he may care to make. 

Mr Sensenbrenner. Thank you. Mr. Chairman, for this opportu- 
nity to welcome our distinguished witneroes to this moming*s hear- 
ing and to make a few remarks concerning this morning s hearing 

The future of technological innovation, which is determinative of 
the social and economic vitality of this Nation, is dependent upon ^ 
this Nation s colleges and universities. This dependency rests upon 
the dual missions undertaken by our institutions of higher educa- 
tion—research and teaching. 

These missions are inextricably linked. University re^^arch is a # 
means of inquiry that furthers understanding and whc^ results 
are imparted by the investigator to others. Thus» research of neces- 
sity requires instruction. Further, although not generally thought 
of as a product, university re^arch produces the trained talent es- 
sential for technological innovation. Conversely, teaching without 
inquiry diminishes the quality of the instruction. Therefore, in 
seeking to address thw pn^lems of our research infrastructure we 
must examine and understand the impact of any proposed solu- 
tions upon these missions. 

Finally, incumbent in any consideration of improving the infra- 
structure of our colleges and universiti^ is the method by which 
that is accomplished. Recently there has been an attempt by sever- 
al universities to allevipte their infrastructural problems th^' -gh 
direct solicitation to the Congress, thereby byimssing any peer 
group review. In response, the American Association of State Col- 
leges and Universities, the American Association of Universities, 
the National Academy of Sciences, the Association of American 
Medical Colleges, the American Society for Engineering Education, 
and the American Physical Society have all issued statements or 
resolutions, copies of which I have attached to my statement, 
asking the Congress to reaffirm its support of the peer review proc- 
^ in it^' funding dec!:$ions, 

I have, along with the gentleman from Kansas, Mr. Winn, intro- 
duced a resolution. House Concurrent Resolution 257, which is co- 
sponsored by members of this committee, in response to their re- 
quest. Any improvement in the research infrastructure of our uni- 
versities and colleges must be made on the basis of scientific con- 
nections, rather than on having the right connections. 

Mr Chairman, I thank you for holding these hearings and I look 
forward to our witnesses' testimony concerning these issues. I ask 
unanimous consent to include in the record the statements I men- 
tioned in my remarKs. 
Mr. FuQUA. Without objection. 

[The opening statement of Mr. Sensenbrenner and supporting 
material follow:] • 
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OPENING STATE>€NT OF 
HCM)RABLt P. JAfCS SEl^EreRO«€R, J?., (R-WI) 

Thank you. Chairman, for this opportunity to weucoie olh 
0«stinguished witnesses to this morning's hi:a9ikg aw) to hake a 
f£m f<£^1arks coucernlng this morning's hearing. 

TriE FUTURE £F TECHNOLOGICAL INfJOVATiON. WHICH IS 
DETERMINATIVE OF IHE SOCIAL Al«) ECOfWIC VITALITY OF THIS NATION. 
IS DEPENDENT UPON THIS NATION'S CXLEGES AND UNIVERSITIES. ThIS 
DEPENDENCY RESTS UPON THE DUAL MISSIONS UNDERTMEN BY Ol« 
INSTITUTIONS OF HIGHER EDUCATION— RESEARCH AfJO TEACHING. 

:-r MISSIONS ARE INEXTRICAIM.Y LINKED. UNI VERS I TY "RESEARCH 
IS A kEA;.S of INQUIRY. THAT ^urThERS UNDERSTAND! fJG. AND WHOSE 
RESULTS ARE IMPARTED. BY THE INVESTIGATOR, TO OTHERS. THUS. 
RESEARCH- OF NECESSITY. REQUIRES INSTRUCTION. FURTHER. ALTHOUGH 
NOT GENERALLY THOUGHT AS A PRC»UCT, UNIVERSITY RESEARCH 
PRODUCES THE TRAitCED TALENT ESSENTIAL FOR TECHNO-OGI CAL 

• Nf.ovaiCN. Conversely, teaching without incuiry diminishes the 
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GUALiTY OF THE INSTRUCTiCm. THEREFORE . IN SEEKING TO ADC^ESS THE 
PROBLEMS UF OJR RESEARCH ih^RASTRUCTURE. WE MUST EXAMINE AND 
UNDERSTAND THE IWACT OF ANY PROPOSED SOLUTIONS UPON THESE 
HtS&lONS. 

finully. incident in any consideration of ii^rovina the 
infrastructure of oim co-leges and universities. is the method by 
which that i& accwplished. f^cently. there has been an atte>«n c 
by several universities to alievate their i nfrastructi^al problems 
thou^ direct solicitation to the ccngess. thereby by-passing any 
peer-group review. in response- the american association of state 
Colleges and Universities, the American Association of 

UM vers: TIES, THE NATIONAL ACAOEV.Y C=^ SCIENCES, THE ASSOCIATION OF 

American medical Colleges, the Af^ERKAN Society fc^ Engineering 
Education, and ihe /V^erican Physical Society, have all issued 

statements or kESOLUTIONS, COPIES OF WHICH I HAVE ATTACHED TO MY 
statement, asking THE LONGRESS TO REAFFIRM ITS SUPPORT OF THE PEER 
REVIEW FKOCESS IN ITS FUNDING DECrSJD\S. 1 HAVE. ALCN6 WITH THE 
Gt^TLt:V.Ar* FROM KANSAS, MR, WINN. r^T^CD-CED A RLSft-UTlON, H, CON. 

Res. 257, which is cosponsored by xemee^^s of this Com^iittee, in 
^^i:pcn5c to Their nEGUEST. Any i^--? J;E^'E^T in the research 

lUFRAbTi^wCT^kE UF LMvEftSrTfcS COLLEGES MUST BE MAUE ON 

THE BASIS Of 5ClEr,TlFlC MERIT, RAt-.E^ T*-Ar» m HAilNG THE RIG^^T ^ 
CCNf.tCT I wf*S. 

!0 VJr WITNESSES' TE <i ^ ' '.^ C^ir.CERMNG THESE ISSUES. 
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NATIONAL ACADEMY OF SOENCES 



STATEXEST OF THE C0UI4CIL 

F&OERAL rUHPIlW FOI RESEAlCtt FACILITIES /IS) IHSTaUMEMTATIOH 

In recent sontHi, chcre have be«sv m few insc^nce* in vhUh federal 
funding deciiions for aajor university scientific facilities have oot 
been subject to an appropriate review process* Znfor^ied peer judgments 
on the scientific oMsrits of specific proposals, in open coapetition, 
should be a central element in the awarding of all federal funds for 
science* 

In tfcie past, such objective sjfstess of evaluation have set the needs 
of our country veil, and have contributed to the scientific preeminence 
of the United States* In the long tens, they also help to fsaintain the 
plural iss that is important to the productivity of American science and 
is characteristic of political decision aaking. 

We urge that the academic cMmnity and public officials caercise 
vigilance to protect this infonaed evaluation and decision-saking process 
in the awarding of funds, not only for the support of scienrific research 
proposals, but also for aajor scientific facilities and instrumentation. 

October 30, 1983 
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Occeb«r 24, 1985 



Boa. J«J* SenMabreoser Jr« 
U.S. B<mse of Representatives 
tfaehingtoa D.C. 20515 

Dear Hr. Sensenbreiuier : 

As ?re8ldeat of the Aaerless Pbyslcsl Society t wish to escpress deep 
eoQcerrs over the euthorlsstlon of funds for odjor scientific projects In 
the Absence of lofor&ed advice froft li^rtial scientific experts* ity 
concern Is shared by the entl«'# Executive Coattlttec of the Society snd, 1 
SB confluent, hf the ovenHielaiag aajorlty ot the 23.0CC xzsk and file 
aeabers of the Society. 

Speclfleallsr, our concern arises fron the Inclusion in tSL 3132 of 
funds for the creation of a Vitreous State Laboratory at Catholic Uni- 
versity and a MatlooaX ChealcaX Research Center at Colusbia University* 
thctt« projects vere introduced hy floor eisendaent vithout consideration in 
the Auchorlzatiofi Conalttee. Although both projects were eliminated by the 
Senate, they were subsequently restored in the final appropriation bill 
(Conference Report 98-272), subject to che restriction that fundS not be 
obligated for chese two projects until they heve been subjected to a 
technical review and approval by che Depart^nt of Energy « Snch a review 
is not, is our opinion, a satisfactory substitute for established proced*- 
urea of su^&iss*on and review by the apptoprlste agency followed by debate 
in the Authorlration Connittee* 

In a related issue, the DoE proposed a proftaa to create a Katlonal 
Center for Advanced Materials (KCAM) at Berkeley. The progras was elisr- 
inated by the House on t)^ grounds of inadequate review, Init partially 
restored by the Senate, on the condition that adequate technological review 
be Bade before funds are available* Although t^ Center, as proposed, is 
to b^cnse thi* !ar?p«f single faf<1<»v <^ r.e. '^ndcrC^hc b^^lc 

research in materials, here again the established procedures of sutei59lon 
and reviev were bypassed* 

Each year many worthy scientific prolects are abandoned or deferred 
for lack of funds* Each such lostance represents, to sose degree, a 
technological risk lor the United States* It is therefore essential that 
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tb€ «dvice of le«4ing ei^rts be sought on establi thiog prloricioSt to 
ittsure that tht «Q8t esteotUI «od proslfiltig projects sro fuiM. Failum 
to follov such procedure leads invariably to a trldeapread perception that 
eoccesa In the c(^»etitios for federal research ftmds la loss depoideot on 
scientific aerit than on having the right connections. In our opinion* 
confidence in the s^rsteo has been seriously shaken by these instances, snd 
will he restored only by rigorous adherence to the established procedures 
In all future scieocific funding* 

Ve feel that it is if^rtant that this recent trend t«»rd special 
interest funding of Mjor scientific projects be reversed and urge your 
support «m insuring that all aajor scientific proposals adhere to cstsb- 
lished procedures of subaisslon and reviev. 




Robert £. Harshak 
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AAU STATEMENT C3\ PECISIC^ ^J^Jtll^!; IS FEPEiUL re%'DI?iC 
FOR K£S£ARCH FACILXiniS 



11>€ A&soci«rlcm of Aa^vicm Universities ret»r«&enci Instlrucions vhos« 
t«culC3e« MT€ d#«Plv ef>«^^vrd tn r**«arcft, ^n^r^p vrith -an^ other InsCi^ 

r-«:'.c»n* and individuals a ccsrilzsrcnc cs «i!TAnci;;s the quality of the odcloti^s 
research «ffort. Since the vitality of this effort i» closely linked to th« 
&dundness of decisi^s oade *&£?ut &cieac« by public bo4ies« it is both 
appropriate and important for th« AAU to utate its colletclvc vlevs «bcut the 
waya ia vhlch tboac deeisioAt are beat aadc. 

tTia United States has e^lved an a^slrable ^ut fragile systea of awarding 
federal funds for re^a.-ch. To general, (^ngresa appropriates funda for the 
support of broad cate^rita of rcaaarcb. Subsequently, the ad&i&iaterlog 
federal agescy Isauaa guidelioea for aakiTig applications la a sanner chat 
assures fair aod opeo cospetltioa. Researchara thea submit detailed proposals 
that are judged by experts, scientista chasan for their ability to make sound 
and careful judgsienes la the scientific area involved* This aethod saxl&izes 
the scientific return oo the federal IfivestcenC by assuring that avards are 
made oa the scientific ocrit of the proposal and the professiaaal acrit of 
the proposer. 

The saoe ^ct^yd governed sosc federal progratas in supper*, of scientific 
fscilities when such programs existes. However, la the early 1970s, wo^t 
federal government program in support of the construction and rcnovatioo of 
research facilltes ended. The aubsequeat decade-long failure to attend to 
the capital base of university science has led to a bacVloft of nrrd that has 
ha-?ercd American science and placed great stress oa tlj« r* cesses by vhich 
the g^veroD^ot allocates scieatific resources. 

We believe that processes based on the informed peer judpsents of other 
scientists need to be preserved and strengthened, Ue therefore urge scientists 
leaders of Aserira's universities, and >:e:iber5 of Congress to suf^port the 
practice of awarding fuads for tha support of science oa the basis of scientifi 
roerit. judged In an objective and infonsed c;anQer* Further, we urge thew to 
refrain fro« actions that would &aVe scientific decisions a test of political 
influence rather f.han & Jiajgnent on the qv;ality of the work to be dene. These 
principles should apply in saklns decisions about scieatific facilities 
well aa In awarding funds for research projects. 

rirjlly, we urge orficials of the r,atlcnal Adcinistratioa and Meabera of 
Crngre-js to deal proc^tly with the decay cf the physical plant that houses cuch 
of the nation's basic res^l^h. S.1537, Intredoced by Senators Danforth and 
E^^Ieton, is a bipAttlsao effort to d^al v-lth tMs national priority .>nd 
deserves strong and pr£«apt support. 



October 25. 1983 
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CHAIR CF ca^irrrnir 



CoaBu.ttce dn Science ooa 7«attiol^ 
Jem «fri^t 
Jcrni «ri^t 
SSSCUTICH #12 




m« 35d sesBoer uistltutxdns of tne Aserican As^i^tios 
or Sute C9;:.ft|n>s ju^ Universities rAA$CJ> an ccmcUil 
tc festering scientific researcn beneficial tc our ostion, 

fecersi funas (or research projects and feciliUes tart 
t^rsciticn&ily auarcetf an oaais of ^neir scientific 
sen: ;u4cec in a fur and o(»m c<»petitirn, 

*in ?qviiiac;e pracess 3f peer review it recerai a«enc:«s 
=-^t the guiiir^ fcrce in tr.e iwardinf of funCs fcr 
scientific facilities inc resemrcn pr-sjecta, 

«f.;r-; sate inatit-tiir^ navs Dviasse* tsis 
^r-jr'trrec seer review process. 

It.":-" icien'if.c and ecucaticrai usociiticrs r:eve urgec 
rre -•v^'^ii tnes* rrcmr ^ctieis srtf «a:er^.s:e to 



T!,^t *ne ■ice'"::ai: -»55ccii:;-r5 rf itate rclifg^s irC Jfl-ver* 
si^ies Ai^SC- jcir. tnese 3tner ^rcuts in -eeffiraing 
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RESOl'/EC, 7 net ^ urge scieati^tj, ttucAZcrs tr.c oeseers of Con^rm 

to "refrain froa actier^ ^.n&i i#c'jl:: :.aice scienilflc dscisiens 
a test of political isfluesce rttr^r taan a judsoent of t&e 
quality of tim wortc to ^ 3cne.* * 

for HMearcfi r&cili&ics, Oetooer 25, 1962. 
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American Swiety 
for 

Engineering Education 
washingtont d.c* 



RESOLUTION 




At the annwal imtln^ of the Enginterlng D«mf^ {nstUMtt 
on April 4« 1984« (he fottowing action was t0K«n: 

1IHEI...AS, Tht Ef^glnwing Deanf* CooncM of ASEE »r» 
committed to fostering fundamento! anglnoerlfig re war and 
engineering edition baneficial to our nation, 

VHEREAS, Federal fgnda for retearch pro^ectt and faclUties are 
tradittonalty awarded on the baats of their merit Judged in a fair 
and open oMpetitk^^ 

HHEREAS. An aquiti^fe proceta of peer review at federal 
a^enciea aiuit be the Riding fwce in the awarding of funds for 
new engineering facilities and research pr^ecta, 

WHEREAS, R.cent effort* by fiome inatitutions have bypaaaed 
thia preferned peer review proceatr 

WHEREAS. Other actentiftc and educational associations have 
urged the reversal of these recent actions and an adhereiKe lo 
peer review procediirea in future englneeriog and scientific 
funding, be It 

RESOLVED, That the Engineering Deantf Council of ASEE |oin 
with these other groups in reaffirming the princ^te that funds 
for the support of engineering and science be on the 

basis of ■raerit, Judged in an obfective and informed manner* by 
e panel of peers, »»d be it further 

RESOLVED, That we urge engineers, scientists, educators and 
members of Congress to -refrain from actions that would base 
the awarding of Feder^ly funded research education 
faciUties on political influence rather than on the merit of the 
work to be done** 



21 
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Auurican Association 

for the Aclumcaftent of Sciaue 



t77e MASSACMUSE T1 S AvfUlUt M Mr WASHINGTON. D C . fffej* 



March 198^ 



Th^ Honorable F, J^smes S^nsenbremief 
31S Cannon House Officr Bt^il^ln^ 
U»S, l?4?use of Repre^^ntati^^s 

Thank you for jwr letter of February 15 «fcout Con. 2^1 
4#nich you hav^ introduce^ aioug with Larry tflnn. 

I wcultJ hope that the calendar of the house Science and Technology 
CoiKJiltee will pertBit an early consideration of ^57. An uproisinK aaas 
'wariJ ffe#>ting on 5*10 March viXl include an overvipw of various congress 
lof.j,* actvities. At that tif:e I ^ill review with Board sesbers the 
action you and Hr. Winn have taken in response to the Board's stalecent 
on :C r>ecej5be 1§Sii. 

*r, th<* event the Coaaittee cfK>o»es to hold hearings on the Reaolut- 
ion. XhP Arot-ricar A25so<-iat Ion for the Atfvsnrer.er.t of Scierce atar.d? pre- 
pared to testify 1?? fcupport of it, if »#e are aaked tc do so. Toy and 
f*-, Wmr. ore to fee coe^^llsented cn your prompt snd direct response to 
the pcter>tiar protles* outlined m our Dececber stateaent. 

3i*"Cerely, 



v^rey 
Lxecutive Officer 
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i»8TH CONGRESS 
20 Skskion 



H. CON. RES. 257 



To reaffirm the cTNnmtfment irf the C^mgrrsis to award F^tfral fuink for ^kenilfic 
rpffsrch projects and faciliUes «4ely on the ba>if i^kmifk merit as 
detvrmiiifHi by a prt»r proms. 



IN THE HOUSE OF REPRESENTATIVES 

PEBBtASY 8, 1HB4 

Mr. SknskxbkknxIvB ^for hhnscH and Mr, Wimn) submh'.ed i\» fuHtmini; coiitnif- 
ffjn fcMilution; which was referred to the Conuniiue *ij f^cmne aad Ttch- 



CONCURRENT RESOLUTION 

To rt'affirm the rommitnu?nt of the Congress to a^va^d Federal 

hiwU for scientific research projects and facilities solely on 
the basis of scientific merit as detcrmineii by a peer review 
prcK^ess. 

Whcn as the Congress is comniltied U^ fo>i4 rinp scirfitifu- rr- 
>earch biMieficial to our Nation; 

Whf-rras this conunitnietit has enabled the Tniicd Slates to 
arhi4»vi» prreniitu ncc in scientific research; 

Whereas this prteiuinencc can be maintained ot/.y %vhen Federal 
funds f<jr j^cientifie research projects and faci-Uie> are award- 
eJ soh'lv tin the basis of scientific nicri: a* deiertnined by 
peer review groups: 
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Whereas peer review at Federal agencies must be the timch- 
stone for awarding Fedeml funds for 5cientific research proj- 
ects and facilities; 

Whereas recent incidents of political influence by some in^itu* 
lions have b^'jms^ this preferred ^er review process and 
threaten the Congress commiunent of unbiased supiK>rt for 
meritorious scientific research projects and facilities; and 

Whereas scientific and ^ucational associations have urged the 
Congress to reafflrm its commitment to adhere to i^r 
review procedures in funding scientific research projects and 
facilities: Now, therefore, be it 

1 HeMolved by the House of Hepre^enta tires (the Senate 

2 concumng). That the Congress reaffirms its commitment to 

3 the principle that funds for the support of scientific research 

4 projects and facilities shojild be awarded solely on the basis of 

5 scientific merit as determined in a fair and open competition 

6 by a renew of peers, and urges that imerested parties refrain 

7 from actions that would bypass the peer review process. 



2} 
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Mr. FucjUA. PffriniHsion is granted to take pictures throughout 
the course of the hearin^^. 

Today our first witness to present his remarks is Dr. (ieorge 
Kev^'orth. Science Adviser to the President and Director of the 
Onice of Science and TechnoluiO' Policy. I am pleased to welcome 
Dr, Keyworth. 

Dr. Key worth, you may present your prepared statement and we 
will make it a part of the record, if you wish* or you may summa-^ 
rize your remarics. 

STATEMENT OF OR (;E0K(;B A. KEYWORTH, S(*IE\C'E ADVISER 
T(» THE PRESIDENT AND DIRElTlllt (iFFirE OF SC'IENCE AND 

te(^hnouk:y polic y. EXEt itivk offic e of the PKESI* 

DRNT 

^ Dr. Keyworth. Mr. Chairman and members of the committee, 
I'm particularly pleased to have a chance to meet with you today. 
The subject of these hearings, which might be characterise as the 
heahh of our universiti^ and colleges, occupies a very high priori- 
ty in the White House Science OfTice. The competition that our 
country faces from foreign competitors, both in the area of industry 
and national security, can only be met by taking fuU advantage of 
the immense science and technolc^ expertise we have in the 
United States, In order to do that we depend on the continuing pro- 
duction of highly trained technical personnel from our Nation s 
universities and collies. 

American universities are ckarly one of the mc^t precious re- 
sources this country has. Although there are individual great uni- 
versities in many countries, as a group the U.S. universities far, far 
outdistance those of any other nation. The model we've evolved 
over the past century — of close interaction between research and 
education — not only allows our classroom instruction to reflect the 
most current information possible, but it also means that we can 
expose oar students to some of the most creative minds in the 
world in the form of their teachers. 

Mr. Chairman, there can be no disagreement that the public in- 
terest requires a healthy and stimulating atmosphere for both re- 
search and education in our universities and colleges. This is a re- 
sponsibility that cuts acrc^ all of society, because all of society 
benefits from healthy universities. As you know. Federal pr<^rams. 
State and local government efforts, and industrial initiatives, both 
separately and in growing partnerships, have j'one a long way over 
the p:ist few yt»ars in strengthening those areas of university re- 
si*arch and training with the greatest potential for contributing to 
our needs. As a result, the situation today is significantly better 
than it w is just a short time ago, and prt^rams now underway will 
continue to bring improvements in the future, so now, with those 
substantial programs underway, ! believe this is a good time for us 
to assess the future. 

One extremely hopeful sign is the pn^re^^s we've been making in 
overcoming what had evolved in recent years to become an adver- 
sarial rather than cooperative t^lationship between industry, aca- 
demia. and Government. Admittedly, we still have a long way to go 
in repairing this relationship, but the payoffs are worth the effort. 
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And by (layotls I nunm our ability to capture this great advantage 
we have over our eotiipetitors~and lhat'i» the clear huperiority of 
American hiienct* and technolq^'. 

I would ofVer (IS evidence of this superiority the remarkable con- 
tinuing record of success of American scientists in winning Nobel 
Prizes in science^- a clean sweep year and more than T<P per- 
cent of all the science prices of the past decade. Our leadership in 
science offers us gneat leverage, great opportunities to devise inno- 
vative new technologies^ and applications of techn<rfogy. But to con- 
tinue to capitalize on this leverage, in today s economic envirnn- 
ment we need to strengthen even more the partnerships between 
the different sectors of America. These* are the partnerships we 
need if we expect to ri'main truly competitive with other nations, if 
we expect to keep An^rica No. I. 

This challenge weighs heavily on the administration and the 
Congress biH:ause of the inevitable influence that Federal actions 
have on universities. As we*ve seen. Federal actions can lead uni- 
versiti^'s to incur substantial financial obligations they might oth- 
i*n%ise ha%'e avoided. In fact, those schools with large research pro- 
grams, many of which have their origins in Federal pn^ininis. also 
have much higher ongoing expi»nst*s just to maintain their infra- 
structure. 

Today. univi*rNitit*s conduct more biisic research than any other 
institutions m our society, so we can SvH.' why FcKleral funding for 
basic resi'arch is a commonly used measure of the F^*deral (tovern- 
ment*s sup^Kirt for the university n»search infrastructure. And, rs 1 
fKHntt*d out several months ago to this committee, with the ''nt»si- 
dent's fisi'al l^^S.'^ budget ri^tuest we're looking at a real rncrt*as4" 
f^t'Vimd men* intlaticm of mort* than 2a percent over the past 4 
years in Federal support for basic research in universities and col- 
legers- 

In truth, we iion't yet know what the extent of the im^^act of 
those increase's wiil be because a substantial part of it is stilt in the 
pipeline. Tluix* are the fund^ for nvyr fiscal year liW4 prc^nims 
and for ffisi'al year tUsri prc^r ims that won't Im* fully impkmentt"d 
for another ve;ir. so cme of my mi»ssagc*s over the fK^st 2 years to 
universities kis inn^n lor them to bc» |)atient becaUK- help is on the 
way 

Mr ('hairntart. lik** you I ve had numerous opportunities to dis- 
cuss this pr(4>!em with university presidents and administrators. In 
ithn«ist all tast*s they point Imck to the ItNM^s as the golden years of 
univiMsity health. In th<isi» fX)st-Sputnik years the Nation placed im 
unprr.-edenttHj emphasis on s<*ienci^ and tiH*hnology and on the 
training ot tet hnical talent in particular. 

Wt'iL golden ages \ ^ golden bt*causc» tlK*y are rare. Today, and 
for thi' ioresii>abIp 1 .un, we have to anticipiite many more con 
straints on mir rhility Ici support rapid growth acrf>ss ail sectors of 
Miriety, Our universities and colleg<*H. along with everyone €*lse. 
mm have to adjust to an era of more iimiti^d n*sc)un**^. Thai 
doesn't mean the univep^tties can't l>e very healthy but a means 
th**v and we have to s#*t prioritii^s ior supfwrt, 

Mr c'hairman, I would like to make what I think is an impc>r- 
tant observation about that suppi^rt. In the Haiti's, bi*fore tht* inhib- 
iting oiit^ff i\i the Mansfield amendment, the stmngest and in 
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many ways Kwmt imaginative sui^NKter of univeraty basic research 
was the [Apartment (rf* Defense, and very little of Uiis was classi- 
fied research or, frantdy, r^^uich with any dirsct military i^^^ica- 
tion, but in tlKise days the DOD recogm:£ed the value of a solid in- 
vestment in knowlec^ and in talent. 

Although the formal restrictions the MansHeld amendment no 
longer exist, th^ did their damage. We ha^ lost much dt the all- 
important commitment and npertise within DOD that roa^ its 
program so succrarfuL This is an iuue that I have dis^uawd with 
Secretary Weinberger and with Uncter Secnretary DeLauer. BcHh of 
them recognise the rrapcmsibility (rf* DOD to once again pU^ a 
stroi^ role in helping our univerdtieSt and they have expre^ed 
their commitment to trying to tning that about. My jpoint is that 
DOD can <md shwid play a significant role in maintaining univer* 
sity health. 

Of course, it wasn't only DOD that was ^mihasizing mission rel- 
evance in its R&D support in tl^ Mventies. Civilian agencies drt / 
back on their invertments in basic rraear^, too. The universities, 
in a financial bind, did what you or I wiuki |»dbably choose to da 
In order to support r^earcl^rs and students, they cut other ex- 
penditures. That meant deferring improvements to fadlities^ defer- 
ring purchase and ev^ maintenance of instrumentation, and in 
general conserving programs they had rather than undertaking 
new ones. So in a ver^ real sense the economising acticms they had 
to take in the seventies when basic research support fell ofT led to 
some of the prdblems we see today* 

The resulting deterioration of re^nrh instrumentation at U.S. 
universities and colleges has been the subject of a number of stud- 
ies. This instrumentation prdblem has many causes, not the least 
of which is the pace of todi^'s technological prcffre», which quick* 
ly renders scientific instrumentation cAsolete. For that r^son, we 
have to recogni;^ it not only as an acute pn^lem today but as a 
continuing problem from now on, but we should also be aware that 
this is a situation in which industry can provide significant assist- 
ance« particularly if universities are encourai^ and permitted to 
explore new methods for financing the purchase and lease of in* 
struments. We should certainly try to continue to search for wavs 
to stimulate university-industry oxiperation to address these needs. 

At the same time, the administration has already propmed sub- 
stantial increases in funding for instrumentation over the past few 
years, in fiscal years 1984 and 1985 we expect a total of more than 
million in Federal funds to be applied to high-priority instru* 
mentation ncH*ds in universities. This emphasis over a period of 
yeans should greatly reduce this problem of inadequate instrumen- 
tation. 

Aging rt?iH?arch facilities— and by that we mean laboratories and 
large research tools — constitute a different kind of pni^lem \ivhich 
I.S more ditFieult to Holve. Funds for new laboratories are hard to 
find, and universities are particularly strapped for funds to main- 
tain and now renovate aging facilities. At this ixiint it is very hard 
to ^et a ^ood idea of just what the needs ai^. An ad hoc interagen- 
cy steering committee was formed by NLjF in November of 1983 to 
conduct an indepth study of the university research facilities. We 
expect some results from this study by February of next year. 
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The problems of research instrumentation and facilities are onlv 
two facets ol thi* brrader concern r^arding the health erf* U.S. 
leges and universities. The rral question is whether these inrtitu- 
tions will he able to continue to produce the leading ^ientists and 
engineers that the country will need to compete. I think we have 
taken some major ste{^ to turn around this prc^lem of the re- 
search infnistructure in our universities and collies. I^^ecifically, 
the strong growth in Federal support for university research, the 
emphasis on instrumentation, the special programs to improve the 
linkages between industry and academia, all constitute important 
changes over the past few years. 

Mr. Chairman, although there has been a de facto relaticmship 
between universities and the Federal Government for more than 40 
years, there has been no explicit recc^ttion of the nature of this 
relationship nor of the responsibility of the Federal Government 
toward universities, so I think it is time for Government to take a 
fresh look at whether there could be more productive relationships 
between mission agencies and universities, relationships that ac- 
knowledge the unique role of universities in producing both re- 
search and talent. 

For that reason, I have recently asked the White House Science 
Council to undertake a study of the broad policy questions that 
affect the current and future health of our collei^ and universi- 
ties. Let me just suggest some of the topics that I hope they will 
look at. 

One would be t^e issue of the Federal Government s role in en- 
suring a productive research environment. This include the nag- 
ginij problem of indirect costs, an issue that Secretary Heckler has 
specifically asked us to addre%. In respond to her request, an 
OSTP stafT working group has been established, and their work 
will be coordinated with that of the Science Council. 

A seamd area of the study is likely to concern the effects on re- 
search productivity of the uncertainties and redtape involved in 
funding. While we have no intention of even suggesting an entitle- 
ment pn>Kram for research, neither do we see much sense in forc- 
ing the most productive researchera and teachers to waste so much 
of their time playing the grantsmanship games. 

Some possibilities have been suggested and should be lookcxi at. 
Thvy include multiyear funding cycles m the Congress; longer term 
projt^ct grants from the agencies; large flexible giants to institu- 
tions mstead of individual project grants: even research support for 
outstanding individuals based on a history of performance rather 
than a research propt^l. 

I W4>u!d exptnrl the group also lo l<K>k at the problem 1 discussed 
earlier, that of the university physical facilities and instrumenta- 
tion. Another question worth a fresh look is whether minion agen- 
cii>s have s[)i*cial responsibilities, of the kind that NSF does, to help 
maintain the ht^alth of universities, and just how broad are thorn 
res|KMisibilities. 

Since I know the White House Science Council members recog- 
ni/.e the tremendous miportanct* to U.S. university vitality of for- 
eign students and teachers. I would hope the group would consider 
{K>sitive wny.^ lo encourage and retain them in this country — as op- 



25 

posed to that sentiment that would limit the asxxss of the best for- 
eign intellects to our universities. 

Finally, over the i»st few years a new factor has emerged in uni- 
versitieft— their increased interactions with indu^ry. How do we 
maximize the benefits to universities of this interaction and how do 
we minimize the risks of compromising the re^trch environment 
we are determined to enhance? I am especially pleased with the 
prospects for this study, and I would expect that its outcome will 
play an important t»rt in the approaches we propose to take in 
coming years. 

Mr. Chairman, that concludes my testimony. I would, of course, 
be pleased to respond to questions from members of the (»mmittee. 
[The prepared statement of Dr. Keyworth follows:] 
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PKUFUStU TtSnnuNY W UK. 6. A- KtYliOKTH. li 
SCItNCt ADVISOR TO THt PRtSIDtKT, AM 
UlktCTOR, OhHCE OF SCltNCE AIlD TtCHWULOSY POLICY 
tXtttiliVt Ut-MCL Of 1HL PKkSfUENT 

HLAKiN&S UN IhHKUViNti iHt KLStAHlH (Nf-KAblKUCIUKL 
Ai U-b- UNlVtKbliitS ANU tULLLGtS 

UfclUb SIAItS HUUSt 01- RtPKtStNlAflVbS 
COflfllliLt UN SCftNtt ANU ItCHkiU'.U&Y 

HAY 198<i 
Mr. Lhairhan and Kehbers of the Iokhittee: 



I'm particularly pleased to have a chance to heet 

WITH YOU TODAY. ThE SUBJECT OF THESE HEARINGS, WHICH 
niGHT eE CHARACTERIZED AS THt HEALTH OF OUN UNIVERSITIES 
AMU COLLEGES, OCCUPIES A VERY HIGH PRIORITY IN THE WHITE 

housfc Science Office. Ihe competition that our country 

FACES from foreign COMPETITORS, POTH IN THE AREA OF 

INDUSTRY AND NATIONAL SECURITY, CAN ONLY BE MET BY 

TAK1N6 FULL ADVANTAGE OF THE IMMENSE SCIENCE AND TECHNOLOGY 

EXPERTISE WE HAVE IN THE UNITED STATES. AnD IN ORDER 

TO DO THAT WE DEPEND ON THE CONTINUING PRODUCTION OF 

HIGHLY TRAINED TECHNICAL PERSONNEL »=ROM OUR NATION'S 

UNIVERSITIES AND COLLEGES. 

AMERICAN I»NIVERSITI£S ARE CLEARLY ONE OF THE MOST 
PRfcCIUUS »i!.SUUJ.CfcS THIS COUNTRY MAS. ALTHOUGH THERE 
ARE INDIVIDUAL GREAT UNIVERSITIES IN MANY COUNTRIES, AS 
A GkvJUP THt U-S. UNIVERSITIES FAR, FAR OUTDISTANCE 
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THUSt AMY DTHlLft NATION* IkE HODEL ME'vE EVOLVED 
OVER THE PAST CENTURY-'OF CLOSE INTERACTION BETl^EEN 
RESEARCH AND EDUCAT I ON' 'NOT Of^LV ALLOWS OUR CLA&SRUUN 
INSTRUCTION TO REFLECT THE MOST CURRENT INFORMATION 
POSSIBLE, iUT IT ALSO MEANS THAT NE CAN EXPOSE OUR STUDENTS 
TO SOME OF THE MOST CREATIVE MINDS IN THE WORLD IN THE 
FORM OF THEIR TEACHERS* 

hii. Chairmapi, there can re no disagreement that 

THE PUBLIC INlkKEST NtQUlRES A HEALTHY AND STIMULATING 
ATMOSPHERE FOR BOTH RESEARCH AND EDUCATION IN OUR 
n^lVERSlTIES AND CuLLE&ES- {HIS IS A RLSPONS i B I L ! T Y 
THAT CUTS ACROSS ALL OF SOCIETY^ BECAUSE ALL Of SOCIETY 
RENcFITS from HEALTHY UNIVERSITIES* AS YOU KHQ^ ^ 
FEDEkAl programs^ STATE AND LOCAL GOVERMMfeNT EFFOkTS. 
AND iNDiiSTRlAL INITIATIVES, BOTH SEPAkAIElY ASD IN 

bRuitfiNG Partnerships, have gone a long tifAY over thf 

PAST FEW YEARf. \H STRENGTHENING THUSE AREAS OF UNIVERSITY 
RESEARCH AND TRAINING ullH THE GREATEST POTLflTIAL FOR 
CONTRIBUTING TO OrrR NEEDS* As A RESULT, THE SITUATION 
TODAY iS SIGNIFICANTLY BETTER THAN H WAS JIISI A SHORT 
TIM^ AGU, AND PRu.iRAMS NuW UNDtRNAY W|Li CONTINUE tU 
BRING IMPROVtMLNTS IN THE FUTURE- bO NOW # WITH THUSt 
SUBSTAMIAL PkOORAHfi liNPERWAY^ I BfcLlEVt THl:> IS A GOOD 
TIMt M>« IfS TO ASSt5;S tHt FuTURt* 




Qlie EXTREHELY HOPEFUL SIGH IH THE PROSilESS WE'vE 
BEEH HAl^lM& m OVERCOnlNG MHAT HAD EVOLVED IN RECENT 
VEARS TO BECOME AN A&VERSARSAL RATHER THAN COOPERATIVE 
RELATIONSNIP BETWEEN INDUSTRY^ ACADENIA^ AND GOVEfi^NnENT- 
ADHITTcDLY^ WE STILL HAVE A L0N6 NAY TO GO IN REPAIRING 
This RELATIONSHIP^ BUT THE PAYOFFS ARt WORTH THE EFFORT- 
And FY PAYOFFS f riEAN OUR ABILITY TO CAPTURE THIS GREAT 
ADVANTAGt Wb HAVE OVER OUR COHPET I TORS'* "-AND THAT's THE 
CL£Ak SiiPERlURITY OF AMERICAN SCIENCE AND TECHNOLOGY* 

! WOULD OFFER AS EViDENCi OF THIS SUPERIORITY THE 
REMARKABLE CONTINUING RECORD OF SUCCESS OF AMERICAN 
SCfEfiliSTS IN VINNtNG NoBEL HRIZES IN SClENCE-^-A CLEAN 
S»^EtP LAST YEAR AND MORE THAN 7U PERCENT OF ALL THE 
SClLfuCt PklZfcS OV.J< THE PAST DECADE* UUR LEADLRSHIP IN 
SCIfcNCE OFFERS US GREAT LLVERA6E/ GREAT OPPORTUNITIES 
10 DtVfSfc INNOVATIVE NEW TECHNOLOGIES AND APPLICATIONS 
0^ Ti-Cf.NOLO(.Y. bUT TO CONTINUE TO CAPITALIZE ON THIS 
LEVfeRAGE, IN today's P.CONOMIC ENVIRONMFNT WE NFED TO 
STRENGTHEN LVEN MOPE THE PARTNERSHIPS BETWEEH THE 
DIFFERENT SECTORS OF AMERICA* IhESE ARE THE PARTNERSHIPS 

NtEO IF W£ LXPECT TO REMAIN TRULY COMPETITIVE WITH 
OTHtK NATlONf^. WE LXPLCI TO KEEP AMERICA NUMBER ONt- 

tHIS CHALLENGE WEIGHS riEAVUY ON THE ADMINISTRATION 
AHV THt lONGRESS RECAUSE OF THE INEVITABLE INFLUENCE 



THAT FEDERAL ACTIOMS HAVE OM UMlV£ftSr> 2ES« As WE'vE SEEIf^ 
FEDERAL ACtfONS CAN LEAD UNIVERSITIES TO fUCUR SUBSTANTIAL 
FINANCIAL ORLUATfUNS THIiY niGNT OTHERMISE HAVE AVOIDED* 
In fact, THOSE SCHOOLS WITH LARGE RESEARCH FR0GRAf9S# 
nANY OF VHICH HAVE THEIR URitiiNS IN FEDERAL PROGRAMS^ 
ALSO HAVE HUCH HIGHER ONGOING EXPENSES JUST TO MAINTAIN 
THEIR INFRASTRUCTURE- 

TdoAV^ universities conduct m)Rt BASIC RESEAUCH 
THAi'l ANY OTHER INSTITUTIONS IN OUR SOCIETY, SO ME CAN 
SEE WHY FEDERAL FUNDING FOR BASIC RESEARCH IS A COMnONLY 
US&D MEASURE OF THE FEDERAL GOVERNMENT'S SUPPORT FoR 
THE UNIVERSITY RESFARCH I NFRASTRUCTHRE • AnD AS I 
PUlfeltD UUT SbvERAL hONTHS AGU TO THIS 1 Oni^l TTEE^'Nl TH 
THF KRFSrDENT'S hY BUDGET REQUEST WE'RE LOOICING AT 

A BSM- INCREASE^ HEYOND HbRE INFLATI0r4^ UF MORE ThAM 
PERCENT OVER THb PAST FOUR YEARS IN FEDERAL SUPPORT I^Uk 
bASiC ^EStARCH IN UNIVERSITIES ANT) COLLEGES* 

In TRUTH, WE don't YET KIIOK WHAT THE EXTENT OF THE 
IMPACT OF THOSE INCREASES WILL BE ^ BECAUSE A SUBSTANTIAL 
PART Of IT IS STILL IN THE PIPELINE- ThOSE ARE THE 
FUNDS FOR NEitf hY 84 PROGRAMS AND FOR t'Y Bt^ PROGRAMS 
THAT WOk'l BE FULLY IMPLEMENTED FOR ANOTHER YEAR* So 
out OF MY MESSAGES OVER THE PAST TWO YEARS TO UNIVERSITIES 
HAS HLiH FOR THEM TU BE P AT I E NT '^BECAUSE HELP IS ON THE WAY* 
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Iherii's no question but that universities nav£ had 
the2k share qp vps and downs ovir the past foup decades* 

Mot ONLY HAVL THEY SEEN SNiN6S IN THE NATURE AND AMOUNT 

01" SUPHukT f^QN THEIR RESEARCH PROGRAMS^ BUT DEMOGRAPHIC 
CYCLES HAVE SOMETIMES SEVERELY PRESSURED THEIR RESOURCES* 



Sometimes universities have had to mount mad rushes tu 
develop hew programs and build additional facilities to 
accomodate gruninb student populations/ and later« as 

STUPFNT POPULATIONS AND INTERESTS CHANGEO, TnFY FOUND 
THEIR FLEXIBILITY OF RESPONSE SEVERELY LIMITED BY 
COMMITMENTS MADE IN EARLIER TIMES- 

Mr. iHAIRMAhi/ LIKE YOU TVE HAD NUMEROUS 0PP0R1 UN I T I Eb 
TO DISCUSS THIS PROBLEM WITH UNIVERSITY PRESIDENTS AND 
ADMINISTRATORS* U ALMOST ALL CASES THEY POINT BACK TU 
THE lybU's AS THE GOLDEN YEARS OF UNIVERSITY HEALTH. 
In those POST-SPUTNIK year;; the nation placed an UNPRECcJdNTED 
EMPHASIS ON SCiENCL AND TECHNULUSYj AND ON THE It^AlNINu 
0^ TECHNICAc TALENT IN PARTICULAP* iHiS EMPHASIS MEANT 
iNCRtAStD INTEREST AND SUPPORT FROM ALL St':*T0R5i/ INCLtlDlNG 
^^CUr,N|t!uN A STR0N6 FEDERAL GOVERNHENT ROLE- 

WttL. GO. DEN AGES ARE GOLDEN BFC^-USc TH^y'rE RakL • IjDAY, 
a;<L' THL FORfc:r»tE;iBLfc FUTUfeE^ WE HAVE TO ANTICIPATE HANf 

MORtr COflSTRAJNTS ON OUR ABILITY TO SUPPORT RAPID GROWTH 
ACROSS ALL SLCTORS SOCIETY- UliR UNIVERSITIES AND COLLEGES, 
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ALONG MITN EVEKYOlie ELSE, HOM HAVE TO ADJUST TO AN ERA 

OF nORE LIMITED HESOUftCES* ThAT DOESN't MEAN THE UNIVERSITIES 

can't be very HEALTHY/ BUT IT MEANS tHEY AND HE HAVE TO 

SET PRIORITIES FOR SUPPORT* 

hR* CnAIRNAN/ TD LIKE TO HAKE NHAT i THINK IS AN 
IMPORTANT OBSERVATION ABOUT THAT SUPPORT* In THE 196CS/ 
flEFORE THE INHIBITING EFFECT OF THE MaNSFIELD AMENDMENT, 
THE STRONGEST AND IN MANY WAYS MOST IMAGINATIVE SUPPORTER 
OF UNIVERSITY BASIC RESEARCH NAS THE DEPARTMENT OF 
LEff^ENSE- And VERY LITTLE OF THIS NAS CLASSIFIED RESEARCH, 
OR, FRANKLY, RESEARCH WITH ANY DIRECT MILITARY APPLICATION* 
bill IN THOSE DAYS THE UOU RECOGNIZED THE VALUE OF A 
SOLID INVESTMENT IN KNOWLEDGE AND TALENT* 

If That objective sounds familiar to you, it's 
BECAUSE our Administration has been stressing those 

SAME goals for MUCH OF OUR SUPPORT FOR BASIC RESEARCH 
TODAY* IHE FACT IS THAT MANY OF THE NATION'S BEST 
RESEAIkCH UNIVERSITIES--PLACES LUfe Hll AND ULTECH-^^ARE 
STRONG NATIONAL RESOURCES TODAY PRECISELY AS A RESllLT 
OF THAT DOU SUPPORT TNO DECADES AGO* WE'vE DONE OURSELVES 
A GRAVE DISSERVICE IN THE FIFTEEN YEARS SINCE NE REINED 
IN THE ABILITY OF DOU TO SUPPORT BROAD AREAS OF RESEARCH 
AND EDUCi&TION. 



ALTN0U6H THE fORHAL RESTRiCTIONS OF THE PURSriELO 
ANENDflEliT MO L0II6ER EXtST^ THEY DID THEIR QAMA6E* 

We've lost huch of the AiL^inpoRTAnT conniTfiEiiT and expertise 
WITH In iiUli that hade its pro&kans so successful* Ihis 
IS All ISSUE I've discussed with Secretary Neinberser 
AND with Undersecretary ueLauer* Both (|F theh recognize 

THE responsibility OF UUU TO ONCE A&AIN PLAY A STRONG 
ROLE IN HELf'ING OUR UNI VERSI T I ES^^^ANO THEV'VE EXPRESSED 
THEIR COKHITMEmT TO TRYING TO URING THAT ABOUT* 1n THE 
PAST FLN YEARS NE'vE BEGUN TO MAKE SOME SLOV PROGRESS 
IN REBUILDING UUU's UNIVERSITY PROGRAMS, AND I THINK N£ 
CAN LKPECr TO SEE GROWTH IN THAT AREA IN THE NEXT FEW 
YEARS- fiv PQinT IS THAT UUU CAN AND SHOULD PLAY A 
SIGNIFICANT ROLE IN MAINTAINING UNIVERSITY HEALTH- 

Of cquIcse. IT wasn't only UUU that was emphasizing 

''mission-relevance' IN ITS K&U SUPPORT IN THE 19/U'S. 

Civilian agencies drew back on their investments in 

BASIC research TOO- FEDERAL EMPHASIS ON UNIVERSITY 
BASIC RESEARCH SHRANK WHILE NEARER-TEBM STIMULI FOR 
technology THROUGH APPLIED RESEARCH WAS FAVORED- WITH 
THe tXCfcPTlON OF THfc MaTIONAL SCIENCE FOUllDATlOW AND 

THE National Institutes of Health^ during the 197Us the 

MAJOR HfeDtRAL K&U AGENC I ES^-UUt/ Wit, Nm6A— DIVERTED 
RESEARCH FUNDING AWAY FROH UNIVERSITIES TO THEIR OWN 
LABORATORIES OR TO INDUSTRY- 



IhE UMlVEftSITIES, in A FINANCIAL BfnD/ DID WHAT 
YOU on I MOULD PROBABLY CHOOSE TO DO* ill OMER TO 
SUPPORT RESEARCHERS AND STUDENTS/ THEY CUT OTHER EXPENDITURES- 
IhAT heart DEFERRING inPROVENENTS TU FACILITIES/ DEFERRING 
PURCHASE AND EVEN HAINTENANCE UF INSTRUMENTATION/ AND/ 
IK fiENERAL/ CONSERVING PROGRAnS THEY HAD, RATHER THAN 
UNDERTAKING NEN ONES* &U IN A VERY REAL SENSE THE 
ECONOhlZING ACTIONS THEY HAD TO TAKE IN THE 19/US NHEN 
bASIC RESEARCH SUPPORT FtlL OFF LED TO SOME OF THE 
PROBLtHS NE SkE TODAY - 

IhE resulting DETERIORATION OF RESEARCH INSTRUMENTATION 
AT U-S- UNIVERSITIES AND COLLEGES HAS BEEN THE SUBJECT 
OF A NUMBER Of STUDIES* IN A RECENT NSP SURVEY, OFFICIALS 
JF UNUERSITUS AND COLLEGES CLASSIFIED 2b PERCENT 
OF THEIR RESEARCH EQUIPHENT AS OBSOLETE* In FACT/ OF 
ALL ACADEMIC RESEARCH EQUIPMENT IN USE IN 19b2/ ONLY lb 
PLRCENT WAS CHARACTERIZED AS BEING *STAT£ OF THE ART-* 
IhESE DEFlCIENCIEfi DIRECTLY AFFECT THE ABILITY OF THE 
UNIVERSITY SCIEHTISTS TO CONDUCT FRONT-LINE RESEARCH/ 
THEY HAMPER THE ABILITY OF STUDENTS TO LEARN THE NEWEST 
TECHNOLOGIES/ AND THEY MAKE IT MORE DIFFICULT FOR 
UNIVERSITIES TO COMPETE WITH INDUSTRY FUR l-ACULTY IN 
AREAS THAT ARE STRONGLY DEPENDENT ON ThE USE OF MODERN 
RESEARCH EQUIPMENT* 
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iHfS fnSTNUnEftlATIOft PROBLEH HAS HANY CAUSIS# NOT 
THE LEAST Of WHICH fS THE PACE OF TODAt'S TECHNOLOGICAL 
PROGRESS, ttfHiCH OlIICKLY RENDERS SCIENTIFIC INSTRUMENTATION 
OBSOLETE- For THAT REASON NE HAVE TO RECOGNIZE IT NOT 
ONLT AS AN ACUTE PROBLEN TODAY ^ BUT AS A CONTINUING 
PROBLEn FROH NOW ON* Me'LL ALNAYS BE FACED NlTH PRESSURES 
TO IHPROVE UNfVERSITy I NSTRUHENTAT ION* FoR THAT REASON^ 
THERE CAN Bt NO SUCH THING AS A ONE'SHOT SOLUTION- IHE 
FEDERAL GOVtRNHEliT, NHlCH HAS BEEN THE PRiHARY SOUKCE 
OF UNIVERSITY INSTNUNENIAT f ON FOR THE PAST FORTY YEARS, 
CLEARLY HAS A RESPUNSi BIL I TV- bUT NE SHOULD ALSO BE 
AWARt THAT THIS IS A SITUATION IN NHICH INOuSTRY CAN 
PROVlDt SIGNIFICANT ASSISTANCE^ PARTICULARLY IF UNIVERSITIES 
Akk ENCOURAGED AND PERHITTED TO EXPLORE NLN METHODS FOR 
FiffANCINb THE PURCHASE AND LEASE OF IHSTRUHENTS- WE 
SMOULU CERTAINLY TRY TO CONUNUfe TO SEARCH FOR NAYS TO 
STIHULATL UN I VERS I T V I NDtIS T RY COOPERATION TO ADDRESS 

thesl needs* 

kT Th£ sake TIHE TMC ADMINISTRATION HAS ALREADY 
PROPOSED SUBSTANTIAL INCREASES IN FUNDING FOR I NSTRUHENTAT I ON 
OvLf< The F^AST Ftl* YtARS* lu FISCAL YEARS 198^ aND 
I^E EXHICT A TOTAL Ul^ HOHk THAN S8UU HILtlCN IN FEDERAL 
FiiftDs 10 BE APPLIED TO H I GH' FR I OR I TY I NST RUHENI AT I UM 
Ni:£DS IN IIMVERSITIES* ImERE HAVE *>^EN SOME SPECIFIC 
INSTROhENtAriOl^ PRU(^KAnS ESTABLIf;H£D IN FEDERAL AGENCIES^ 




35 



AND THOSfc ARC PARTICULARLY USif'UL ill PROVlDiHa MAJOR 
mSTRUMENTATfOM THAT MILL B£ AVAILABLE TO A LAR6E 
MUNHER OF UStRS* Al THI: SAMC TIME, THE HULK OF THE 
FEDERAL FuriDifii& MILL BE MADE IN CONJUNCTION WITH RESEARCH 

GRANTS* This mechanism, which ties the instrumentation 

DIRECTLY TO THE HUHEST PRIORITY RESEARCH BEING FUNDED 
BY AN AGENCY, MAKES SURE THE INSTRUMENTATION IS AVAILABLE 
FOR 1H0SE RESEARCH PROJECTS THAT CAN MAKE THE BEST USE 
OF IT> iOGETHkM, AND OVER A PERIOD OF YEARS, ThESE TNO 
MECHAfVtSMS SHOULD GRfcATLY REDUCE IHIS PROBLEM OF INADEQUATE 
INSTRUMENTATION- 

MOING RESEARCH FACI t i T I ES* "AND BY THAT NE MEAN 
LABORAfURIES AND LAHGE RESEARCH TUOLS^-CONST ITUTE A 
DIFFERENT KIND OF PROBLEM, WHICH IS MORE DIFFICULT Tg 
SOLVE- tUHDS FOR NEW LABORATORIES ARE HARD TO FIND, 
AND UNIVFRSITiES ARE PARTICULARLY STRAPPED FQR FUNDS TO 
MAINTAIN AND NOW RENOVATE AGiNG FACILITIES- IhOSE 
KUDS OF l-UNDS, NOTWITHSTANDING THEIR IMPpRTANCE FOR 
The research ENVIRONMENT, ARE THE SCARCEST OF ALL* 

At This point it's very hard tu get a sood idea of 

WHAt the NLlCi^ ARE- AN AO tS& INTERAGENCY STEERING 
LUNMITTEE WAS FORMED BY MSh IN NOVEMBER OF 1983 TO 
CONDi^CT AN Ifi DtFTH STt»pY OF THE UNIVERSITY RESEARCH 
FACILITIES* H E)CPECT SOME RESULTS FROM THIS STUDY BY 
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F^BHUARY Of 1985* 

IhE PROfiLEHS OF REStARCN ItfSTRUMLfiTATIOM AND 
FACtLITUS ARE ORLY TWO FACETS OF THE BROADER COMCERR 
REltARDIIiG THE HEALTH OF U*S» COtLESES AND URIVERStTiCS- 
1n£ real question f$ WHETHER THESE INSTfTUTlUNS HILL RE ABLE 
TO CONTINUE TO PRODUCE THE LEADING SCIENTISTS AND 
ENGINEERS THAT THE COUNTRT WILL NEED TO CONFtTE* WE 
HAVE TO ASK OURSELVES IF UNIVERSITIES STILL OFFER THE 
STRONG SENSE OF STABILITV, EXCITEHENT^ AND PERSONAL 
FREEDOM IN SCIENTIFIC INOUIRV TO ATTRACT FIRST-CLASS 
FACULTY AND GRADUATE STUDENTS* 

InE answer to THAT QUESTION HAS NOT ALWAYS BtEN 
ENCOURAGlNCi. CONSIDER THE SHOklAi^S OF tN&INEEKiNG 
FACULTY* IhIS SHDRTAQE IS PRIHARILY CAUSED BY TWO 
COUI^IERVAIL |N6 TRENDS: THE IMPROVING ATTRACTIONS 
PUftStUNG PISFARCH CAREERS IN I NDUSTRY**AND THE DECLINING 
QUALITY or LIFE EvEN lU KANY OF OUR LEADING UNIVERSITIES* 
we TOOK SOHE DIRECT STEPS LAST YEAR TO ADDRESS THIS 
PRDHLEH WITH THE PRESIDENTIAL YoUNG INVESTIGATOR AwARDS 
PROGRAM* iHAT PKOGKAMf WHICH WAS STRONGLY tiNDORSED BY 
THIS LuKHMiTTEE WHER It WAS INTRODUCED LAST YEAR^ HAii 
NOW BEEN RECEIVED WITH TREMENDOUS ENTHUSIASM BY BOTH 
ACADEHiA AND INDUSTRY* AS THE NUMBERS OF YOUNG FACULTY 
IN THIS PiiOGRAM GROWS TO ITS TARGET LEVEL OF lOiK), WE 
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EXPECT TO HE ASLE TQ COilRECT AliO HEAD OFF SWE OF THE 
nOST SERIOUS FACULTY SHORTAGES Ili CRITICAL SCIENTIFIC 
AND ENGIMEEfHHG FIELDS- 

lOHPLEHENTING THAT FACULTY PROGRAM l«ILL BE USF'S NEW 
PROGRAM TO ESTABLISH UNIVERSITY ENGINEERING RESEARCH 
CENTERS TO STIMULATE INTERDISCIPLINARY RESEARCH AND 

TRAINING- These centers nill also provide a means for 

Gf^EATEK INDUSTRIAL PARTICIPATION IN IMPROVING THE 
UNIVERSITY ENVIRONMENT, BECAUSE THE CENTER PROGRAMS ARE 
EXPECTED TO HAVE EXTENSIVE COLLABORATION BETWEEN INDUSTRY 
AND ACADEMIA- 

I THINK NE'vE taken SOME MAJOR STEPS TO TURN 
AROUND THIS PROBLEM OF THE RESEARCH INFRASTRUCTURE IN 
OUR UNIVERSITIES AND COLLEGES* SPECIFICALLY, THE 
STRONG GROWTH IN FEDERAL SUPPORT FOR UNIVERSITY RESEARCH, 
THE EMPHASIS ON INSTRUMENTATION, THE SPECIAL PROGRAMS 
TO IMPROVE THE LINKAGES BETWEEN INDUSTRY AND ACADEMlA*** 
ALL CONSTITUTE IMPORTANT CHANGES OVER THE PAST FEW YEARS- 

UUR EFFORTS HAVE BEEN GUIDED BY A PRINCIPLE THAT 
HAPPENS TO f>E WELL EXPRESSED IN THAT GUIDE TO KEEPING 

America number one. In %UBai fi£ Excellence. The 

PRINCIPLE IS THAT OUALITY MUST COME FIRST; QUANTITY THEN 
HiLk FOLLOW. So IN WORRYING ABOUT HOW TO TRAIN ENOUGH 
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TECHNiCAL TAlf^MT TO HLtT TUHORROIT's MEEDS^ QtIR ^fRST 
UUNCLRN HAS TO BE TQ FOCUS ON THE imALXIX OF OUR TRAINING 
NOTHING UESS ThAN TRAINING THE WORLS'S HEST AND HOST 
INNGVATlVt SCIENTISTS AND ENGINEERS* LMPHASIS ON 
QUALITY AND EXCELLFNCF IN SCIENCE AND ENGlNEERINl> WILL 
THEN A1TRACT A SUFFICIENCY OF TALENT* 

hR. Chairman^ although there's been a jat FAClii 

RELAII^^NSHIP BETWEEN UNIVERSITIES AND IHE FirDERAL 
GOVERNNENT for HORF THAN 40 YEARS^ THERE'S BEEN Nu 
EXPLiCir RECOGRtTION OF THE NATURE OF THIS RELATIONSHIP 
NOR OF THE RESPONSIBILITY OF THE FEDERAL GOVERNMENT 
TUNAkD UNIVERSITIES- iN HANY CASES THE UNIVERSITIES^ 
IN SPITE OF THE UNIQUE COHBINATION OF RESEARCH AND 
TRAINING THAT THE* PROVIDE^ HAVE BEEN DEALT telTn bY 
SDr<!E AGENCIES IN HUCH THE SANE WAY THOSE AGENCIES DEAL 
WITH CONTRACTUkS* NaNY UNIVERSITY LEADERS TELL HL 

tr^^t, in the past few years^ industry^ which one would 
pklsumt wo«lu bl very lartful with a dollar^ has provided 
lfss constrained support for research than the governhifnt 
Industry recognizes that high-quality university prograhs 

IN areas relevant to its needs WIlL^ in THE LONG RUM^ 
SHf'.if^i^TE TH^ PkUDUCTIDN OF KNOWLEDGE AND TALENT THAT 
IT CAI»i DRAW ON. And hQH THER THAT SEEMS TO BE IIATIONALE 
ENOUGH. bu i THINK it's TIME FUR GOVERNHENT TO TAKE A 
FRESH LOOK AT WHETHER THERE COULD BE HURE PRODUCTIVE 



RfeLATfONSHlPS BETMEEH MfSSlaii A6EMCtES AND UMIVEftSI TIES^ 
iiELATIOHSHlFS THAT ACKNOItfLEDSE THE UMIOUE ROLE OF 
UNIVERSITIES m PRUDUCIHG BQIA RESEARCH AND lAJLCfll* 



For that heasur^ i have recently asiced the Mhite 
House Scierce Council to undertake a study of the broad 
policy questions that affect the current and future 

health of our C0LLE6ES AND UNIVERSITIES* LeT HE SUGGEST 
SOHE UF THE TOPICS THAT I HOPE THEY'LL LOOK AT* 

UNE mould he THE ISSUE OF THE FEDERAL GOVERNMENT'S 

role in ensuring a productive research environment* 
This includes the nagging problem cp indirect costs, am 
ISSUE that Secretary heckler has specifically asked 
USfH to address* In response to her request^ an USIP 

STAFF RURKING GROUP HAS BEEN ESTABLISHED^ AND THEIR 

WORK WILL BE COORDINATED IflTH THAT OF THE SCIENCE COUNCIL* 

A SECOND AREA OF THE STUDY iS LIKELY TO CONCERN THE 
EFFECTS ON RESEARCH PRODUCTIVITY OF THE UNCERTAINTIES 
AND RED TAPE INVOLVED IN FUNDING* MhILE NE HAVE NO 
INTENTION OF EvEN SUGGESTING AN ENTITLEMENT PROGRAM FOR 
REStARCH, NEITHER DO NE SEE MUCH SENSE IN FORCING THE 
MOST PRODUCTIVE RESEARCHERS AND TEACHERS TO WASTE SO 
MUCH OF THEIR TIME PLAYING THE GRANTSMANSHI P GAMES* 
bOME POSSfRlLlTIES HAVE BEEN SUGGESTED AND SHOULD BE 
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LOOKED AT* iHEtf IHCLUDE MULTI^YEAR FUNDIHii CYCLES IH 
IHE lOHbRESSi LONGER^TERH PROJECT GRANTS fFHOH THE 
ASEICCIES; LARGEi FLEXIBLE SRAflTS TO IRST I TUT lORS IRSTEAD 
Of INDIVIDUAL PMutCX &RANTS; LVEN RESEARCH SUPPORT FOR 
OUTSTANDING INDIVIDUALS BASED ON A HISTORY OF PERFORnANCE 
RATHER THAN ON A RESEARCH PROPOSAL* 

1 I^OULD EXPECT . GROUP ALSO TO LOOK AT THE 
PROBLEM I DISCUSSED E ARL f ER-"ThAT OF THE UI\ilVERSITY 
PHYSICAL FACILITIES AND INSTRUMENTATION- ANOTHER 
OUbSTION MORTH A FRESH LOOK IS WHETHER MISSION AGENCIES 
HAVE SPECIAL RESPONSIBILITIES^ OF THE KIND THAT NSF 
DOfcS^ TU HELP MAINTAIN THE HEALTH OF UNIVERSITIES- AND 
HOW BROAD ARE THOSE RESPONSIBILITIES? 

6INCE i KNOW THE UhITE HOUSE SCIENCE LuUNCiL 
MfcMBERS RECOGNIZE THE TREMENDOUS IMPORTANCF TO U-S- 
UNIVERSITY VITALITY OF FOREIGN STUDENTS AND TEACHERS^ I 
NOULD HOPE THE GROUP MOULD CONSIDER POSITIVE WAYS TO 
EmCOURAGE AND RLTAIN THEM IN THIS COUNTRY*-AS OPPOSED 
TO THAT SENTIMENT THAT WOULD UHII THE ACCESS OF THE 
BtST FOREIGN INTELLECTS TO OUR UNIVERSITIES- 

FINALLY, OVER THE PAST FEN YEARS A NEW FACTOR HAS 
EMERGED IN UN I VERS I TI ES^^THE I R INCREASED INTERACTIONS 
WITH INDUSTRY- How DO WE MAXIMIZE THE BENEFITS TO 
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UNIVERSIIUK OF THIS INTERACTIOli^ AND HOW DO WE NllllttlZE 
THE UlSKS 01" CONPfiOIIISIIi6 THE RESEARCH ENVIRONHENT 
^t'kt &ETEHHIKED fO ENHANCE/ 



I'h especially pleased IvITn THL PKUSPtCTS FUH THIb STUDY^ 
AfiD { WOULD EXPECT THAT ITS OUTCONE WILL PLAY AN IMPORTANT 
PART IN THE APPROACHES WE PROPOSE TO TAKE IN COMING YEARS* 



hk- LhAIRMAN^ THAT CONCLUDES MY TESTIMONY* i WOULD BE 
PLEASED TO RESPOND TO QUESTIONS FROM hEMBERS OF THE tOMMITTEE* 

Mr. FuQUA. Thank ymi very much^ Dr. Keyworth. We appreciate 
the very thoughtful staten^nt you have and some of the issues 
that you touched upm. 

I would like to depart just a little bit from the normal procedure 
of the committee to recq^im Dr. Willy Fowler» who is this year's 
Nobei laurrate in (rfiysics, who is sitting out in the audience. He 
has already been up \wre several mcmths ago, r^t after we h^ 
the reception and nraring fro^n all tl^ Nwel laureates. He has 
been a great one in res^iurch and hfi» benefited res^u^h» I thinkt 
by the great award that he received this j^ar* 

Dr. Fowler, we are very plrased to have you join us today. 

Dr, Keyworth, one of the questions I guess we get— and ymi 
pointed out in the latter part ^ur statement about the White 
House, I gU4^, Interagency Council that has been doing some long- 
term work in this, and ycni cnitlined a numher things they would 
be doing— and I am womtering why it Kems tiiat the managers of 
research, both Government and academia, can't do a better jdb of 
anticipating sonM of the long^erm needs smA requirements in basic 
rebearch so that we don't wait until tl^ mule is out of the bam 
before we cry for help. I'm not being criticaL I'm rmlly saying, are 
we falling down at that point? 

Dr. KKYWOftTH. Certamly the mam^rs of research must share 
in our failure to adequately prepare but, Mr. CSudrman, I think as 
a Nation we have r^ogniml ju^ in the lart few years that we are 
in an era that will be charmrteri2»d by challenges and verv intense 
competition. I think ih^ Nation as a whole fail&d during what m, in 
retrospect, the decade of very clear signals, the seventies, as a 
Nation we failed-io prepare, so I think that in that sense the man- 
agers of research in the scientific community were in tune, if you 
wish, with the Nation at that time. 

But on top of this we have am^her trend that I believe we should 
look at with some humbl acsb and some willingne» to start from 
first principles, and that is that we have said many a time that 
technolc^ has moved faster in the last, say, 30 y^rs than at any 
time in history. But I think that the technolc^ral advance of the 
lust TiO years are nothing compared to the technolc^cai advances of 
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the next 50 vears. We are m a ^t is accelerating in tte rate 
erf' increase. Who cfrnid have inu^ined just a few years that last 
week IBM would have announc^ Uie fabricaticm of a dngle semi- 
condiKrtor chip with 1 million bits memcHry cm it? 

We have tough challenges before us ami we have enormmis 
changes b^ore us, and we canned find all the answers. No manage 
ers of res^urh can pr^ct Uiem and no scientist can, Imt we must 
be flexible and we muat^ I believe on an annual tmsis, be asking 
ourselves here in the executive branch and thnrnghcmt the scientit^ 
ic community where we are today, wiut the imrnedtate challenc^ 
are^ and how prepared we are to mee^ them, 

Mr. FuquA. I would like to correct tlut. It was tite White Hcmw 
Science Council that I was referring to, Init I ncAiced in those rec* 
ommendations you talk abmit productive rrararch environment 
and reducing r^tape, and all ver^ good things* I think that lu^lps, 
but do you see us gating bc^k mto pn^prams such as NSF and 
some of the other agencies that I mentioned in my opening re- 
marks where we have some Federal fttiuiin^ for facilities? 

Dr. KevwoRTH. I do believe that, as I tned to atresia in my testi- 
mony, that the universities as a source of talent and fundamental 
research are so critically important to this Nation's £d>ility to com- 
pete, that Government nas to enter into a true partnership across 
the entire board in insuring that the health of those universities is 
maintained. That does mean looking at the infrastructure, the 
buildings, the instrumentation, virtually everythii^. 

That does not mean, by any m^ms, that the Government should 
or is likely to develop a dominant role in the support of buildings, 
but I think we should approach this issue without biases, without, 
if you wish, dogmatic guidelines, and we should simply approach 
the health of universities as I believe you are doing in these hear- 
in^, Mr. Chairman, with no presumptions. I do believe that Gov- 
ernment will h'^ve to be involved in restoring that infrastructure to 
uni%ersities in some way. but the critical thing is this partnership 
that I keep referring to between aeademia, industry, and Govern- 
ment. 

Mr. FutjUA. Well, what role do you see the private sector or in- 
dustry playing in helping to refurbish the infrastructure of univer- 
sity re^arch? 

Dr. KkiiWortii. Well, Mr, Chairman, we have seen in the last 
year introduction of some programb that I think we have all been 
highly supportive of in a very bipartisan fashion. I will particularly 
i'mphasize one. and that is the Prraidential Young Investigator 
Award, to attract and maintain our top young talent into junior 
faculty (KisitionH. 

That is a shared Government-industry program, and 1 think 
what is so importait about that pn^am is not just the sharing of 
funding but also the fact that industry, th^ eventual employer of 
most of that talent, is actively involved in the educational process, 
lib actively involved with telling the academic world what lon^^-term 
problems they are worrying about and &ee before them and. if you 
wish. o{iening a dialog that has been rather closed due to that ad- 
versarial relationship of the past 2(1 years that I referred to in my 
testimony. 
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So I think industry will have a real role, I think they are takii^ 
a real role and I think it will be characterized by a long-term part- 
nership to addre^ this era of competitivene^, 

Mr. FucjUA, Thank you, 

Mr. Skeen. 

Mr. Skeen, Thank you. Mr. CThairman. 

Dr Keyworth, goocl to see you again this morning. 

During Che National Science Foundation authorization hearings, 
we askeid a question about the overhead charges that are involml 
in some of these universities on research funos, and the variation 
ran from anywhere from 30 up to 80 percent. I am curious: Is the 
White Hu<i9e Science Council concerned about this, or have you 
talked about this wide variation? I know the answer that was given 
us at that time was different methods of accountii^ in talking 
about these charges. 

Dr. Keyworth. Mr. Skeen, first I think I can virtually speak for 
ali the members of the Science Council. They pr(^bly would tell 
you that this is as frustrating an issue as any that h^ been before 
them. I have presented the i^ue of indirect and our concerns about 
the indirect debate for 2 years to the Council, and we have ad- 
dressed many, many different avenues of trying to resolve it. 

The relative inaction toward removing the delate about indirect 
hii» been, I believe, because of the very fundamental nature of the 
problem and the very difficulty in solvii^ it. Yra, jmrt of the prob- 
lem is because of accounting techniques, out by no mrans all of the 
problem. There are very real differences in the indirect burdens on 
universities and the traction, in fact, of the entire university 
burdi^n that hiis been carried by the Federal Government, 

But. Mr. Skeen. I think at this time what we should do is look 
funvnrd, not backward: not griping at the universities, not griping 
at the National Institutes of Hralth for past i^ion. We sdiould look 
forwani to the means we can take to both restore that univeraity 
health but to introduce means to provide incentives for universities 
to control thobO indirect costs. 

So, a|<ain--and I will probably use this word ''partnership'* 
again— I think we have got to approach this as a clear partnership 
to adtJress a very real problem. The indirect burden has been grow- 
inL^ IS a larger and larger fraction of the grants and we must con- 
trol it. hut I think we must approach it in a partnership and not an 
adversar ial way. 

Mr Skkkn. Dr. Kejrworth. I couldn't a^ree with you more, and I 
would rathpr look forward, too. But I think that it s well to tell the 
people that this, I think characterized in your own terms, this 
**K^'i^^i^n^i»"^hip game** that evidently we have been plaving for 
.somt* tirnt* — and univeti^ities play it very well, they are prcn>ably as 
^ood prospective planners as any group I know of« and they are 
alK>ut as good politican& as any group I have ever met — they under- 
stand this husmess as well as anyone. But I think it is important 
thtit we at leaKt consider why this wide variation* and any future 
planning that we do should come to gn[» with some idea that we 
either standardize this thing or all go from the same square, about 
what overhead charges are. 

LraviuK that, let*s look forward. We have had a lot of comment 
nljouT the.se p^^^r review groups, a lot of support for the peer review 
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process in the awarding (rf Fecteral research funds. I hear a lot 
about the advantai^. Do you see any disadvantages? 

Dr. Keyworth. Perhaps there is an analogy between the d«iio. 
cratic system of government and peer review. Neither is perfect, 
but no one has fbund an improvement over either. Of couree, there 
are problems with peer review systenw. In fact, I personally believe 
that if we find ourselves in a position where we are supporting a 
very, very small fraction d" the requested grants, such as 15 per- 
cent—which, incidentally, is about half of the fraction that most 
agenctes presently support— I think the peer review system would 
be confronted with some challenges that it probably is incapable of 
ratitmally carrying out . » j •* 

It works, in other words, in a fiairiy narrow Imnd, and 1 don t 
think the peer review ^^m is directly related to natitmal needs 
and objectives in other sectors of society. I hope that as this part- 
nership I referred to emerges and becomes a way of life for us, I 
hope that there will be a closer linkage to the scientific communi- 
^'s percei^ion of needs and the Nation's perception of needs as 
whole. 

Yes, it is fallible, and if I may go back for a moment to your pre- 
vious question, as I think you know, Mr. Skeen, I approach these 
ladies with skepticism, always skepticism. I think we have to ap- 
proGK^h both implementation of the peer review system and univer- 
sity arguments about indirect with skepticism but also with open 
minds. , . . ^ 

Mr. Skeen. Thank you. I like ending on that good note, doctor. 
Thank you very much. 

Thank you, Mr. Chairman. 

Mr. FiTQUA. Thank you, Mr. Skeen. 

Mr. Reid. . , „ ^ , 

Mr. Rkid. Dr. Keyworth, you have indicated that the Federal 
Government probably should be involved. How, being more specific, 
should responsibility for facilitira funding be aligned. For exam- 
ple, should the DeMirtment of Education have a role? 

Dr. Keyworth. I think the present arrangement whereby— to be 
specific about the Department of Education—where the Depart- 
ment of Education has primarily worried about precollege educa- 
tion and the National Science Foundation has primarily worried 
about research in our university environment, is a healthy balance 
and a healthy split, but I do feel that all agencies that have any 
dependence upon science and technolc^ in carrying out their mis- 
sion, and that includes virtually all agencies, should have the 
health of universities as part of their concern. Therefore, I would 
expect the concern and even prc^lem-solving, if you wish, to be 
I»rt of a much broader spectrum of agenci» than we now see. 

Mr. Reid. Rather than getting into the respective roles of NSF, 
NIH, NASA, and the other agencies, wouldn't it be better if there 
were an overall research capital budget? 

Dr. Keyworth. I think we certainly did our best to review that 
in the first year of the administration very carefully, to see wheth- 
er there should be a specific program to restore university instru- 
mentation, and I think there was a very broad consensiw— and I 
have seen it recognized within the scientific community, al«>— that 
disconnecting capital equipment from the grant pKN^ss may be a 
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reasonable tihort-term fix but in the long term we have got to re<> 
ognize that allocation for capital equipment has got to be a part ot 
the whole grant process, or we will be right back w{»re we found 
oureelves a few years ago in 1980. Also. I am afraid that if the aMo- 
cation of capital equipment funds is given outsute of the grant 
process, it will be distributed evenly but not £«cording to genuine 
need and potential payoff. .... • j 

Mr. Reio. Many universities havi had a policy that they would 
onlv accept capital gifts if they covered not only construction but 
also endowment sufficient to cover future operating and maint^ 
nance costs. Would you make a comment on this policy generally. 

Dr. Kevworth. Mr. Reid. I am delighted that you raised that 
questbn because that is a truly fundamental qiwstMm, I t»lieve, 
that has to be answered in going from the sixties uito the future. 

We have failed badly in the past to recognia* the commitment 
required when a large capital commitment is made. In other words, 
when we build a large facility we have frequently failed to rewg- 
nize that a i^alistic assrasment of the operating funds is essential 
to utilizing that facility. 

We have, for example, built gigantic acceleratore in this country 
for sums of hundreds of millions of dollars, and then found our- 
selves using them at 30 percent of the time that is available be- 
cause of operating constraints. We face now, with our supercom- 
puter thrust, the threat of building msyor supercomputer centers 
around the country without the funds to properly utilize them. 

The two must be linked, and that is part of the reMon why I feel 
so strongly that capital equipment must be allocated in the same 
process that allocates operating fun<fa and research grants. You 
have pointed out a very real need that has very much restricted 
our ability to optimally use the talent and resources that we have 

Mr. Rkd. One last question: States historically have supported, 
at least partially, university capital development. What is your ex- 
perience the last several years as to whether or not States have 
been doing really anything in this regard? 

Dr. KEYWdrrH. I think aatef have been doing more and more m 
the last few years compared to the seventies. I think that is a very 
positive sign and I think it is consistent with what at least I per- 
cdve as the new national emphasis on education in tomorrows 

Interestingly enough, some of the States have been extremely in- 
novative, in fact. I would even go so far as to sav somewhat inore 
innovative than we in the Federal Government. I think that there 
is perhaps an important lesson there but, again. I think the States 
clearlv will be part of the Govemment-industry-academia partner- 
ship and I think we should look toward this as a means of bringing 
the individual regions of our country closer to the allo<»tion proc- 

Mr. Reid. Thank you. Mr. Chairman, 
Mr. FuQiiA. Thank you. Mr. Reid. 
Mr. Bateman. . 
Mr. Bateman. Thank you, Mr. Chairman. 

It is a pleasure to have Dr. Keyworth back before us. I have but 
one question I would like him to address: Do we have a problem 
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with fundinu duplicating typt's of factlitits— laboratories, instru- 
ments—that can be wry expensive. iLs opp06i>d to an approach 
where colleges and universities are encouraged to share facilities 
throu^'h a consortium or other joint operation of a single facilitv 
rather than a proliferatiort of several of the «»me type of facilities"* 
IS that any part of the pn>blem? 

Dr. Kkvwokth. It tvrtainly is It reallv is We have defmitelv in- 
dulg«H{ in some duplication (hat could have been avoided over the 
years I think. Mr. Ilateman. if I may broaden this point, I think 
We are nil coming to a amclusion under all these questions, and 
that IS that I think many of us feel that the increases that we have 
seen in the support of basic research arv going to have to be sus- 
tained for some period of time, but they must be approached with 
far m<ire cautiiin than we have done in the past. 

We ntust put even more attention, in fact. I would sav more at- 
tention tluin we ever have in the past to making sure that tfios<- 
dollars have sutlicient leverage to justify them. We can spend re 
search dollars more effectively than we have in the past We can 
u,sf n^ional tvnlers and national centers, for that matter, more ef- 
fectively than we have in the past. I believe we can use an involve- 
ment of industrial rt»sean'h capability with universities more efiec- 
fively than we have in the past. Simply put. we can get far more 
everaiif fhan we have in the piist. and I think we have to ask the 
kind <if excel le nt questions that have l^'n raised w) far todav 

Mr. Hatkma.w Thank you. Dr. Keywoith. 

Thank >ou. .Mr Chairman. 

Mr. Ki Qi A. Thank vou. Mr. Bateman. 

Mr McCandl.'ss. 

Mr. MKanoi KS.S Thank vou. Mr. ("hiiirnian. 
Most of the area.s that T w.is goin^. to cover have alnnidv iMt-n 
fiv«.retl by other question.s. and I will defer mv time 
.Mr. Ki t^i A Thank you. .sir. 
Ml I. undine 

.Mr [jMiiVK .No questions. Mr. Chairman. 
Mr. Fi A. Mr .MacKay 
Mr .Ma« Ka\. .No questions. Mr. Chairman. 
Mr. Fi til A. Thank y»)ii very much. 

I)r Kt>\vorth. we appifciafe very much vour being here this 
uio'tiiaiT and (ontrihufing lo a subject that we are all verv much 
mt«' ■4 si<'<l ill. fhank you very much for joining us. 

Dr Ki-vv\«M<Tn. Th.ink you. Mr. Chairman. 

M: h t tii A {{isaii.^- of the weather. I know some of our wit- 
fi. jr„ni out of town have had difFicultv getting in. and I under- 
^larui ihaf probafHy Dr. !{h»»des may m)t U- able to get in. but did 
Dr ^ilk-r make it m yet? I understand Dr. Hess is hen', if he will 
coiM- forv^ard. oid aLso Dr. Younu. 

ih VfniM::. we appntiate your gtKxl fortune in being able to be 
h' »f. v\t. do know that there h.-js Uhmi s<»im. verv inclement weath- 
er inon- .■i|Mvifuallv. log :ind that hm^ inhibited or prevented 
-.inu- o( i.i.r witn< ss«v^ Ironi iK-intr here, but we are verv delighted to 
ba\f y.ni. Dr Vount;. us thr chancellor of the llnivers'ity of Califor- 
["^,,^"'^*''«"' Dr Young, we aie very plejised to have vou. I 
■htuW !)• IU <^ I- co'iiing in and ho tnav join vou at the table." 
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Dr. Young* we will be pleased to hear Trom you at this time. If 
you have a prepared statement and wish to make it part of the 
record, we wilt be delighted to do so. If you wish to summarise, 
that will be fine. 

STATKMEVr ClF l>lt t*HARI.i*LS YCirNCi. CIIANt*KIJ4)K« 
I NIVERSITY or CAUrciKMA AT l.l»S .%Nf;Ki«lwS 

Dr. Young. I have submitted a prepared statement, Mr. Cliair- 
man, and I would like to summarize that. 

Mr. Chairman and members of the committee, I am Charles 
Young. I am chancellor of UCLA and also serve this year as chair- 
man of the Association of American Universities, and I am testify- 
ing on behalf of the University of California and AAU and the Na- 
tional Association of Skate Universities and Land Grant Colleges. I 
thank you and the members of the committee for giving me this 
opportunity to appear before you. 

Before I b^n my prepared comments, Mr. Chairman, I want to 
thank you and Mr. Sensenbrenner for the comments you made ear- 
lier about the problems that may be associated with using the con- 
gressional appropriation proce^ for the funding, to tt^ to solve the 
problem we have for funding feKrilities, and your comments about 
peer review which you know our associations support very strong- 



The Nation s deteriorating public infrastructure has received a 
good deal of attention in recent months and years. Most of us are 
now aware that our roads, bric^pes, ports, and sewer systems are in 
poor condition. It is perhat^ less widely recognia^l that educational 
facilities across the Nation are also in disrepair, and for many of 
the same reasons. 

When resources are scarce, renovation of facilities and equip- 
ment purchases are often deferred, assuming that 1 year or 2 of 
delay woi/t hurt too much, but the delays have gone on for years 
in the Nation's universities and they have occurred at a time of 
rapid technolc^ical change, the sort of change that demandi^ the 
use of more sophisticated laboratories and instrumentation. The 
n»sult is, universities now face a problem of mi^r pro|Kirtions. In- 
adequate facilities and outdated equipment are a ditvct thn^it 
across the country to the quality of instructional and research \mh 
grams. 

Describing the situation at the University of California, during 
the past few years we had come to believe that our physical phini 
was seriously inadiH|uate to meet our needs but we lack<»d hard 
data on that subject, so we undertook a careful and realistic rt^vii'^' 
of our nc»ed for facilities over the next decade. What we learni'd ^^ 
that we have an enormous problem. The university will need more 
than billion lor facilities renovation and mnstructiun in ihe 
next decitde alone. 

AhhoUM;h this is a large sum. it is not dilficult to see why the 
ntH-d is so great. PInroIlment growth has heen the prim ipwJ driving 
force k'hind univirsitv facilities development o er the p*i.-.i 
years. The neetl to accomm<Klate m<»re and more students had to b«- 
give n l.*p priority, diverting attention from other m^eds. N«fw th;it 
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enrollment b {Stabilizing, we can no longer ignore those other 
needn. 

Ttere are several kinds of need which have developed. First ob- 
vtouslv% existing buildings deteriorate. I^riodically they need paint, 
light fixturra* floor (^verings. roofs, and other repla^ments, and 
after a half century or so their systems for heating, ventilation, 
and power must be replaced. 

A second kind of facilities need occurs because the university's 
academic prc^rams must change over time in order to keep pace 
with the latest advances m each discipline. This means facilities 
must change also. For example, modem genetic engineering labora- 
tories must have sophisticated systems for ventilation, waste dis- 
posal, and safety. Special air pressure systems are needed for the 
containment of potentially hazardous materials. Use of electron mi- 
croscopes requires vibration-free space, a sophisticated electrical 
system, and special darkroom facilities. Requirements like these 
make older laboratories (^>solete. 

Enrollment shifts among disciplines are a third factor in facili- 
ties needs. Enrollments in engineering and computer science cours- 
es have increased sharply since 1975, for example, while enroll- 
ments in the physical sciences have rraiained fairly stable, and 
social science and humaniti^ enrollments have declined. Nearly Ml 
percent of our need— that is, the University of California's need— 
for instruction and research space is for promts in high technology 
and science disciplines. 

When fewer students enroll in histoiy and more in engineering, 
simply reassigning space won*t work. Cfassrooms with chalkboards 
must be turned into scientific laboratories, if that is even possible 
given the limits of the building's support systems. Because the 
amount of space net Jed for laboratory instruction is at least 5 
times greater than space for a humanities program, more space 
and therefore new construction is needed over and above any po^i- 
ble reatlucation a^^ociated with renovation of existing space. 

At the University of Qilifornia, historical shortages of space gen- 
erate a fourth kind of need. Finally, there is a fifth need, and that 
is to update facilities continually in order to meet changing code 
rt-auirt^ments and standards for health and safety, including— espe- 
cially in California— seismic safety. 

1 have cited a variety of reai^ns whv the University of Clalifor 
nia s facilities need extensive renewal. Many of these same reasons 
also apply to the need to renew instrumentaticHi i^ed in instruc- 
tion and re«*arch. We estimate the University of California s in- 
ventory of fully depreciati-d, obsolete instructional equipment at 
about million. 

The problem is especially critical in engineering and the scienc- 
es. In fic'lds such biochemistry and electrical engineering, many 
students have to watch demonstrations instead of getting hands-on 
experienct* with modern instrumentation. Increasingly, students 
and faculty in genetic engineering, biotechnolc^, and other scienc- 
<*s are confronted with research programs that are not solvable 
lisin^ the in.'itrumentation available to them. 

The tHronomy of the Unitt^ States is increasingly dependent on 
high twhnology indastr>', and universities nlay an important role 
in maintaining the health of this sector. We provide the re«;arch 
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whkh leads to technological advances and we train the wmk force 
of engineers, computer scientists, and biologists* Improved funding 
for facilities and instrumentation is needed to ^rengthen the capa- 
Ulity q{ universitks to contritmte to the Nation*s long-^tenn eco- 
nomic vifdiiUty. 

Hie sums needed^ as I have indicated, are enormous. For fmnli- 
ties alonet as I indicted ^riier* the University of California needs 
$4 billion over the next decade. California has about 10 percent of 
the country's population and receives about 10 percent of Fedmd 
research gnmts. If we expami the University of C^li^bmia's needs 
to take account of the private res^uch universities in our State, we 
cmild conservatively «rtimate the national need to be 10 times $5 
to $G billion, or $m) to $60 billion. Tl^ dinrious question is. Where 
will that much mon^ cmoe from? 

At the University erf California and, I believe, across the country 
at otl^r universiti^ we have come to some important conclusions 
on this point. We belies that the Nation's universities must do 
three things: (1) use existing resources as effectively as possible; (2) 
develop new source of funds; and, (3) reconmder traditicmal as* 
sumptions idxmt responsUnlities for capital envelopment 

11m era we are abcmt to rater will have to be one of nimtradi- 
tional approaches and mixed fuiui sources if, at the end of the 
decade, the univermties are to emerge with Uie facilities and in- 
strumentation they need. What we seek is nc^ immediate relief 
but, rather, renewed long-term commitments from all those who 
have a stake in the future of hitter education in this countrv: from 
State govemn^nt; from busin^», industry, and private donors; 
from universities and their students themselves amd, last, from the 
Federal Government It will take all of us working together to 
solve the problem. 

Historically, the Federal Government has assumed a mBjor role 
in funding educational facilities. This has been accomplished in 
several ways, includii^ grants, loan subsidies, and overfi^ pav* 
ments. Prior to 1964, Federal funds were directed almost entirely 
to I'esc* ^ Txrh needs 

Between 1964 and 1980, Flederal fumb were directed toward 
commodating the rapidly expanding enrollments in hkher edtM»- 
tion and providing increased numbers, especially of health care 
professionals. Federal funds received by the University of Califor- 
nia during that 20-y^r period were often matched by State funds, 
an approach that remains valid today. Since 1977, however, the 
university has received very few Federal grants for capital projects. 
State funds for capital projects around the countrjr tsdao decliTOd 
dramatically at the same time that they were declining at the Fed- 
eral level. 

Although it may be surprising for a State-supported university, 
our capital development in recent years \wm been funded not pri- 
marily by the State but by the university itself, through user 
charges, fundraising, hospital revenues and reserves, and student 
fees. Between 1978 and 1981, nongovernmental funds provided an 
average of 77 percent of the university's capital expenditures; State 
funds, 22 percent; and Federal contnbutions, 1 percent. If funding 
continues at the levels of the past 5 years, 1^ than 20 percent of 
the necessary funding will be forthcoming. The university's facili- 



tM-s will (ictcriorute further, needs for neiiv facilities will not be 
met. and our academic programs will have sufTered significantly. 

The Federal Itovernment has a history of responding to the 
needs of the Nation's universities, and of investing in them in ways 
that addreast national priorities. There is an urgent need now for a 
renewed Federal investment in facilities and instrumentation for 
higher education. I would like to offer several approaches that I 
think ctiuld be considered. 

Facilities grants could be tied to research funding. The Fed al 
CJovernment has made a migor financial commitment to the re- 
search effort in this country, but university resrarch efforts in 
fields such as biogenetics, solid-state electronics, and robotics are 
handicapped by inadequate facilities. To address this problem, 
lund.s for facilities could be granted in connection with the funding 
of research programs, perhaps tied to specific kinds of research 
projects m science and technology. It might also be possible to 
create a special facilities program through NSF that would make 
funds available to research universities based on the proportion of 
federal research dollars they receive. 

Ah another approach, universities could be included in programs 
to renew the Nation's infrastructure generally. Universities are 
surely critical a resource as bridges and roacls. Funds could also 
be made available through a federally run program or through 
block grant.s to the States. A federally run program might base pri- 
orities on criteria that consider past performance and future prom- 
ise in nu*eling the country's needs. 

Other possibilities include various forms of partnership with the 
States m ways that leverage State funds, perhaps through match- 
ing grants. Tax incentives which further encourage business and 
industry contributions in an appropriation fashion would be an- 
other useful approach. It will be important, also, to continue Feder- 
al jprograms which assist in financing student housing and other 
self-supporting enterprises in higher education. 

These art? suggestions only, meant as a help in starting discus- 
sion on a national problem that requires a joint effort for solution. 
Higher education and the Federal Government have worked to- 
gether before and must now again to address problems which could 
alTwt the future health of this country. 

In closing, let me briefly summari:^ the situation: If the Univer- 
.sity of California's experience is typical, and we believe it is, mcyor 
funding is needed by universities around the country for facilities 
renewal and construction and for instrumentation upgrading. Tra- 
ditional funding approaches will not come close to meeting the 
need which currently exists. Renewed commitments are required 
fnrni ail fundinK sources, including the Federal €k)vemment. No 
one agency or group is able to take on the burden alone. The 
Nation cannot put ofT a solution any longer. Together, we must 
begin finding solutions now. 

Mr. Chiiirman. members of the committee, this concludes my 
presentatKin. I will, of course, be happy to respond to questions fol- 
lowing the rest of the prc^jram. 

(The hti^rraphical sketch and prepared statement of Dr. Young 
follow:) 
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UCLA 

LOS Mtobjs cM.*am^ tm* 

BXOORATKICAL PPCfltn 

r.r. E. Yaunq's leaiiers^ip IS tne ChAnc«ll.3r of ""lA is m it^ 

I6th y«Ar, hAvis^ begun with hisi dppoifitaetit m Chancellor on Septoiber 1, 

'/CIA* Cr-.Aftceilor Y^iin(i''i uifluencw h^n ^idksd the Lofi Anq«Ia^ cwcjsu* of Che 
nir)e-CA»pu» 'Jniversity of Cslxfc»n^A ^stfifi fcjr ApproMiAAtalv * <tU4urter cf a 

,rlv yeAT^ old. Dr. Voung Ha» ccmtlnuA^ C(> direct zHe r4p;,d growth citf L'CLA 

o: thi^ n4ti«i'a tti?*r t:ot^rch«nsiv« and dvtii,cic univ*s f:,ity cdnpuk«:&. 
T-Miiv r.:i.A is ci-r tv »ofct 4t4B^^irU* to b« on* of thi half Sozen AC*- 

deni. ^r^titutii'n-^ 4.'MEacniy «dercif i«d f-e cop*r.ink«d lujor rcs«Arch 
.nver-iitte^ :n the U.S. as wil Atf A UAd«T In prQgrAftS oi Higher ^ducAtioA 

: /•-r-jf.icy s^-rvi^L ! "rf" ie*:£pd in tUe *tork erf t^crt-ld-recogni^etf i3 pio- 
ro; * rjl jfct.itMf: rrlU-ke«t ^'^ dep.*rtB»nt»» 23 argAni^cd frs«Ar<:h urlt^» a 
• > .irv to:lw-tt:r f^f ^"i r /.^I'lffle*. -ird chtf f«;iiowf.<?d . CLA tenccn tor 

Ih*' .tn^c\. I.tf^c.iCeJ .'ft ■« li 4Crr6 In '--r^f t «.« An^fl-'iP, li-LA hua 

i?r:. viaAte;% -.t'- •> <*cj4ir»"i.' enployetrs .«ad n^JArly 1 i»»JtJU ^lAtf n*Pb6FS. 

^t'jif'!. «. r r . i'BKi:'. .it Li'lA .jyrpriTAchiiig r»r ^pn;x4i 4Vtr»:ig« j-J»CCC« 
rr.r ir.-. ! J rv 'Aw 't'niver'iity of 'iltS'jrniA ^a»fKice&. '.^^riy nn,tOO 



pc>^lar EjktcssicHi Frogran. 

^coT.Cffti.^^:.:^ QOt:tt:t^.dfi to one oi 3U Urg^^e ccrporjitiaa* la C^lif&mia. 

:»«ir;n< ttfOure, suprcrt fisr the Vniversit- hus gn-wt flxt«r.fliv«iy tton 

btfctr^ ;,e ot the tcp recipi«:r.ts i?f prlvAta ^utui& oumg ^iveritlcie*- 
pubI;L indeper.iicsnt. 

vhere jt?*M\ded hif^h school. Re jm4 hl» wlf*. the fom^r Su« Daughertv, 
t*^. HlliiL^^r., OharUs Jr.. 28, M\d £Iiiab«th Suw. :3, and i»>ur grand- 

Aiter nilifanr inffvire in tJw Korear War. he enrolled at the revly 
tsc>:: . ; -;us .«i the IPi^orftitv tit CaUjurnia, ni;.t-raide, Rfaduacing with 
!:ui.. - Wh_.e Cheri>. he was elt-'-jti-a ihe casipui;* iitst 4tu»'«.nt bkjUy 
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In 1959. LC Pr«sid€RC Ci«rk Kerr lured Dr. Vwng back ti> Cjllfcmia with 
uffer to join tii« icaCf. tor abcut a y«Ar lie A«rvvd ^& staff .iK<)*stant CO 
th< acjwMfic :«aw draMlng up ztw Waster ?Un fcr Hlghar Educatian In Cali- 
:vr!;ia» c^t, the I'TUVcrsity titowth Plan* ar.u sLudicc Viiiversits ik^fccn- 

tfaUr.it i*''. al^ caught political scien^ct at TC D^vis. 

Dr. Toutig w«« f}A06d Assistant to tba Qiaactlioc and Assistant rrofe&Kr 

ot poliCUal fctence at LCLA iB the C4?l of 19^0 by Dr. Frankllr D. Murph; who 
had ;ust assttned the UCLA Ctwincftllcrshlp. In l9^Zt h« bctvre ARsisLanc 
Chance tlur aisd in 1^3. vas oaoed Vice ChaacaUor lor AdnlnistratXcn. Fai:«^u~ 
in|( Chancellor rtun^jr'ft r«»ignatlo{i la t96d« Dr. Totmg «as nan«d bv cha IC 
Rag«nCf; ^ Chancall&r ir tha ag€ of 36 » tha youfigast Chancellor aver appointed 
by Tb« f^egents. Dr. Young contittiMe to held aa acftdevic appuintaent as 
£:rrtessor ot political science at with his writlaf and teaching in ti^ 

area ot Attfirlc^n political ttieory Ard politics. 

Ihroughouc his tenure at UCLA* Qvmcellor Vcnmg baa been active in 
,icjd«rr»ic» bu<;'.ntf«» and civic orgaalcations. In October. 1983. ha vae oaokcd bv 
hi^ pt^tfT^ b« -{uirman of the Aaaociatlon of American I'nlversiticti. an 
:?r54nii-ii.v;n c<?epri««d ot 52 of the mo^t prestigious tn&eMti^h univisrbiiict^ in 
•:crth ABer«i;a. 

lie 1% ^ -.eri>«r of the AUAtini^trative Board* Interaatioa;il Association oi 
Vniv^r .iiies. &hc Board of Cktvernuts* Foundation for Ch«f IntcmatioRai E^.h^nit^ 
ni St^^r.titic ard Cultural tnfor^tiDfi by Telec(»raniniC4t i^msi rh#f l*t^ An£^*U< 
-tyrld /«:^.)ir> Council; the Southerir California Theatre Asiociat li<n: tne 
■;.iti,r?,il Cors^iittiv on LniLt.'i* States-China Relations* Inc.; the Hans fie Id 
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LVntcT tor Pacific AtfAirsr eb« Los Aag«i«ft Olympic dri^aflixifxg Cowlcce«; Tttm 
lk,« Angeles lpe#rtuEl0ndI Visitors Cmmclli thA Sir^t^t LiO« Aoffti*« Energy 
CtMUcicr.; .ind Board oi Truscc«s« UCLA FoimcUciOB. 

^rveb cm th« ^oard cf directors oi CKF Syscertf* Inc.* Incftl 
Crrp.f <ujriBbtfrg rorroratiimt FiMncial Cor^rAC&oo ot Aaocica* Micro-£ Corp., 
and iteier .£LBii S«vings and Uwn AsMiciaclcMi. 
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t.S. House of Representatives CHAinCBLLOfi Charles E, Young 
OfwiTTEE OH Science S Technolo6v Ohivepsity of California 
AY iMi 9:50 A.M. AT Los AnSELES 

FACILITIES AND INSTRUMENTATION NEEDS OF UNIVERSITIES 

Mr, Chairman and members of the Committee* nv name is 
Charles Youn6; I am Chancellor of the Los Angeles campus of 
THE University of California. Thank you for giving me this 
opportunity to meet with you. 

The nation's deteriorating pu«.!c infrastructure has 
received a good deal of attention. Most of us are now aware 
that our roads, bridges, ports, and sewer systems are in 
POOR condition. It is perhaps less widely recognized that 
educational facilities across the nation are also in 

DISREPAIO— AND FO^ MANY OF THE SAME REASONS. WhEN RESOURCES 
ARE SCARCE, RENOVATION OF FACILITIES AND EQUIPMENT PURCHASE 

are often deferped— assuming that a year or two of delay 
won't hurt. But, the delays have gone on for years in the 
nation's universities. And they havf occurred at a time of 

rapid TECHNOLOGICAL CHANGE— THE SORT OF CHANGE THAT DEMANDS 
THE USE OF MORE SOPHISTICATED LABORATORIES AND 
INSTRUMENTATION, ThE RESULT IS, UNIVERSITIES NOW FACE A 
PROBLEM OF MAJOR PROPORTIONS. INADEQUATE FACILITIES Af^D 
OUTDATED FOUIPMENT ARE A DIRECT THREAT, ACROSS THE COUNTRY 
TO THE QlIALfTY OF INSTRUCTIONAL AND RFSEAPCH PROGPAHfi. 
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i can 6ive you scmie fdea of the magnitude of the problem by 
describing the situation at the university of california. 
During the past few years, me had come to believe that our 
physical plant was seriously inadequate to our needs. but we 
lacked hard data ok the subject. so we undertook a careful 
and realistic review of our need for facilities funding over 

THE NEXT DECADE. WhAT WE LEARNED IS THAT WE HAVE AN 
ENORMOUS problem: ThE UNIVERSITY WILL NEED MRE THAN $4 

billion for facilities renovation and construction in the 
next decade. 

This breaks down into several major components: 

-- $1.6 billion will be needed for construction op 
major renovation of basic academic facilities 
housing instructional and resfa^ch programs, 
libraries. public service programs. hospitals and 
clinics. and aominist.^ation. 

— $900 million will re needed to keep existing 
facilities functioning safely ani> efficiently, 
including cnjjpections for seismic safety. 

— About $500 million will be needed for self- 
supporting ENTERPRISES SUCH AS STUDENT AND FACULTY 
HOUSING AND STUDENT ACTIVITIES. 
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— And* in addition, me need neaih.y $1 billion of 
additional operating bui»et funds to bring the 
level of routine building maintenance up to standard 
and to eliminate a large backlog of deferred 
maintenance projects. 

Although these are urge sums* it is not difficult to see 
mhy the need is so great. enrffi.lnent grcntth has been the 
principal driving force behind university facilities 

DEVELWMENT OVER THE PAST TWENTY YEARS. ThE NEED TO 

accomooate more and t«»i students had to be given top 
priority/ diverting attention from other needs. noh that 
enrollment is stabilizing* me can no longer ignffite those 
other needs. 

There are several kinds of need wiich have developed. 
First* obviously* existing buildings deteriorate. 
Periodically* they need paint* light fixtures* floor 

COVERINGS* roofs* ANO OTHER REPLACEMENTS. AnO AFTER A HALF 
CENTURY OR SO* THFIR SYSTEMS FOR HEATING* VENTILATION* AND 
POMER MUST BE REPLACED. SpACE IN UNIVERSITY W CM-IFORNIA 
FACILITIES MORE THAN DOUN.E0 IN THE iS YEARS PRIOR TO 1971. 
NOM* SOME 15-20 YEARS LATER* THE BUILDINGS BUILT BACK THEN 
ARE AGING. ThEY ARE COMING INTO A PERIOD MHEN THEY NE^D 
MAJOR MAINTENANCE. 
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a second kind of facilfties m€eo occurs because the 
University's academic programs must change over time in order 

TO KEEP pace NITH THE LATEST ADVANCES IN EACH DISCIPLINE. 

Often this means facilities wjst change also. For example. 

RAPID TECHNO-OGICAL DEVELOPMENT IN THE BIO-OGICAL SCIENCES 
HAS REQUIRED NOT ONLY NEN KINDS OF EQUIPMENT BUT ALSO NEM 
KINDS OF BUILDING SYSTEMS. ^DEPN GENETIC-ENGINEERING 
LABORATORIES MUST HAVE SOPHISTICATED SYSTEMS FOR 
VENTILATION, HASTE DISPOSAL. AND SAFETY. SPECIAL AIR 
PRESSURE SYSTEMS ARE NEEDED FOR THE CONTAINMENT OF 
POTENTIALLY HAZAPOOUS MATERIALS. USE OF ELECTRON 
MICROSCOPES REQUIRES VIBRATION-FREE SPACE, A SOPHISTICATED 

flectrical system. and special dapk room facilities. 
Requirements like these make older laboratories obsolete . 
And obsolfte labooatories comppomise the teaching program, 
depriving OUR students of state-of-the-art instruction. 

Enrollment shifts among disciplines are a third factor in 
facilities needs. Enrollments in engineering and computer 

science courses have increased sharply since 197S, FOR 
EXAMPLE, while ENROLLMENTS IN THE PHYSICAL SCIENCES HAVE 
REMAINED RELATIVELY STABLE, AND SOCIAL SCIENCE AND 
HUMANITIES ENROLLMENTS HAVE DECLINED. NEARLY 80 PERCENT OF 
OUR NEED FOR INSTRUCTION AND RESEARCH SPACE IS FOR PROJECTS 
IN HIGH TECHNOLOGY AND SCIENCE DISCIPLINES. WhEN FEWER 
STUDENTS ENRW.L IN HISTORY, AND MORE IN ENGINEERING, SIMPLY 
REASSIGNING SPACE WOn't WRK. CLASSROOMS WITH CHALKBOARDS 




must be tuwfcd into scientific laboratories— ip that is even 
l>ossible given the limits of the builoins's support systems. 
Because the anount of space needed for laboratory 
instruction is at least five tines greater than space for a 

HUMANITIES PROGRAM, NEN CONSTRUCTION IS NEEDED. 

At the University of California, historical shortages of 

SPACE GENERATE A FOURTH KIND OF NEED. AnD FINALLY, THERE IS 
A FIFTH NEED, AND THAT IS TO UPDATE FACILITIES CONTINUALLY 
IN ORDER TO MEET CHANGING CODE REQUIREMENTS AND STANDARDS 
FOR HEA.rH AND SAFETY, INCLUDING SEISMIC SAFETY. 



i have cited a vapfety of reasons why the university of 
California's facilities need extensive renewal. Many of 
these same reasons also apply to thf meed to renew 

instrumentation used in instruct I (m AND RESEARCH. We 
ESTIMATE THE UNIVERSITY OF CALIFORNIA'S INVENTORY OF FULLY 
depreciated, OBSOLETE INSTRUCTIONAL EQUIPMENT AT NEARLY $230 
MILLION. The PROBLEM IS ESPECIALLY CRITICAL IN ENGiNEE^ING 
AND THE SCIENCES WHERE ENROLLMENTS HAVE INCREASED SO RAPIDLY 
IN RECFNT YEARS. ThE SHOPTAGE OF MODERN EQUIPMENT HAS 
CAUSED ACADEMIC DEPARTMENTS TO REDESIGN COURSES AR(MiND LESS 
PFFECTIVE AND OUTDATED EQUIPMENT, TO ELIMINATE EXPERIMENTS 
AND EXERCISES FROM LABORATORY SESSIONS, OP TO REWJCE THE 
LENGTH OF LABORATORY SESSIONS IN ORDER TO MEET STUDENT 
DEMAND. In FIELDS SUCH AS BIOCHEMISTRY AND ELECTRICAL 
* ENGINEERING, MANY STUDENTS HAVE TO WATCH DEMONSTRATIONS 
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INSTEAD Of GETTING HANDS-ON EXPEPIENCE WITH THE EOUIPHENT. 

Increasingly, students and faculty in genetic enginee'-'ng, 

BIOTECHNOLOGY, AND OTHER SCIENCES ARE CONFRONTED WITH 
RESEARCH PROBLEMS THAT ARE NOT SOLVABLE USING THE 
INSTRUMENTATION AVAILABLE TO THEN. In SHORT, IN FIFLOS 
NHICH ARE MOST IMPORTANT TO THE NATION'S FUTURE ECONOMIC 
WELL BEING, STUDENTS APE BEING DENIED THE OPPORTUNITY TO 
UNDERSTAND THE HOST RECENT DEVELOPMENTS IN THEIR FIELD AND 
THE QUALITY OF ACADEMIC PROGRAMS IS BEING liNPEPMlNED. 

Funds are needed, also, to support the growing use cf 

COMPUTERS IN ALL DISCIPLINES, NOT JUST IN THE HARD SCIENCES. 

While advances in computer technology have lowered equipment 

AND OPERATING COSTS, THESE SAVINGS APf OUTSTRIPPED BY 
INCREASED STUDENT DEMAND FOR COMPUTER INSTRUCTION. LET ME 
GIVE YOU JUST ONE EXAMPLE OF THE DEMAND. OnE OF THE 

University's campuses has a rule for security of the 
COMPUTED ^com: -Last one out locks the doop." That may not 

SEEM like a great SECURITY SYSTEM TO YOU, BUT IT WORKS FINE. 

How? Because the computer room is in use apound the clock, 
24 hours a day. Students are waiting in line at 3 and '-i in 
the morning to use a computer. There js n|v£p a "last one 

OUT* AND NEVER AN OCCASION TO LOCK THE DOOR. 



ERIC ^ * 



61 



The economy of the United States is iNCREASfNa.Y dependent 

ON HIGH TECHNOLOGY INDUSTRY, AND UNIVERSITIES PLAY AN 
IMPORTANT ROLE IN MAINTAINING THE HEALTH Of THIS SECTOR. We 
PROVIDE THE RESEARCH W4ICH LEADS TO TECHNn.06ICAL ADVANCES. 
AND WE TRAIN THE WORKFORCE Of ENGINEERS, CCMPUTER 
SCIENTISTS, AND BI(X.OGISTS. IMPROVED FUNDING FOR FACILITIES 
AND INSTRtmENTATION IS NEEDED TO STRENGTHEN THE CAPABILITY 
OF UNIVERSITIES TO CONTRIBUTE TO THE NATION'S LONG-TERM 
ECONOMIC VITALITY. 

The SUMS needed are enormous. For facilities alone, as I 

INDICATED EARLIER, THE UNIVERSITY OF CALIFORNIA NEEDS $4 
BILLION OVER THE NEXT DECADE. BECAUSE CALIFORNIA HAS ABOUT 
[01 OF THE country's POPULATION AND RECEIVES ABOUT lOZ OF 

Federal research grants, he could conservatively estimte 
the nationm. need at 10 times $4 billion—or $40 billion. 
The OBVIOUS question is, nhere mill that much wney come 

FROM. 

At the University of California, we hav^ come to some 

IWORTANT conclusions on THIS POINT. He BELIEVE THAT THE 
nation's UNIVERSITIES MJST DO THREE THINGS: ONE, USE 

existing resources as effectively as possible; two, develop 
new sources of funds; and three, reconsider traditional 
assumptions about responsibilities for capital devel(»»meht . 
The era we are about to enter will have to be one of 
nontraditional approaches and mixed fund sources if, at the 
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END OF THE DECADE, THE UNIVERSITIES ARE TO EMERGE WITH THE 
FACItlTtES AND IMSTRUMEITATION THEY NEED. WhAT SEEK IS 
NOT IMMEDIATE RELIEF, BUT RATHER RENEMEO LONS-TERM 
COMMITMENTS FROM ALL WHO HAVE A STAKE IN THE FUTURE OF 
HIGHER EDUCATION IN THIS COUNTRY: 

FROM California and the other states 

— FRCW business, INDUSTRY, AND PRIVATE DONORS 

— FROM UNIVERSITIES AND THEIR STUDENTS 
" AND, PROM THE FeDERW. 6CWERMMENT, 

It WILL TAKE ALL OF US «K)RKIN$ TOGETHER TO Sa.VE THE 

PROBLEM. Fortunately, we ape already seeing some psogress. 
The State of California has begun moving toward significant 

BUDGET increases FOR THE UNIVERSITY'S CAPITAL DEVELOPMENT 
AND EO'llPMENT REPLACEMENT PROGRAMS. BUSINESS AND INDUSTRY 
APE ^AKfNG A MORE ACTIVE Ra.E; FOR EXAMPLE, HAS AGREED 

TO PROVIDE SUBSTANTIAL FINANCIAL SUPPORT FOR DEVELOPMENT OF 
NEW ACADEMIC COMPUTING TECHNOLOGIES. UNIVERSITY CAMPUSES 
INCREASINGLY HAVE DIRECTED THEIR LIMITED NON-StATE RESOURCES 
Tl>lAf?D MEETING THE NEEDS. Now, WE NFED YOUP HELP. 

HiSTOsJ ICALLY, THE FEDERAL GOVERNMENT HAS ASSUMED A MAJO" 
30ir Iff FUNDING EDUCATIONAL FACILITIES. ThIS HAS BEEN 
ACCOMPLISHED IN S6VEf?AL WAYS, INCLUDING GPANTS, LOAN 
<:UBS!DFFS, AND OVERHEAD PAYMENTS. PrIOR TO 1954, FeOEPAL 
FUNDS WEPE directed ALMOST ENTIRELY TO RESEARCH NEEDS. 



Betmeen 1960 AND 1980. Federal funds were directed tomard 
accofmooatfng the rapfm.y expanding enrollments !n higher 
education and providing increased numbers of health care 
professionals. federal funds received by the university of 
California doping that 20-yeap period were often matched by 
State funds—an approch that remains valid today. Since 
1977, however, the University has received very few Federal 

GRANTS FOR CAPITAU PROJECTS. StATE FUNDS FOR CAPITAL 
PROJECTS ALSO DECLINED WAMATICALLY AT THE SAME TIME. 
AlTHOIJGH it MAY BE SURPRISING FOR A StATE-SUPORTED 

University, our capital development in recent years has been 

FUNDED not PRIMARILY BY THE STATE BUT BY THE UNIVERSITY 

itself through user charges, fund raising, hospital 
reserves, and student fees. between 1978 and 1981, non" 
gove»nmental funds provided an average of 77 percent of the 
University's capital expenditubes. State funds just 22 

PERCENT, AND FEDERAL CONTRIBUTIONS 1 PERCENT. If FUNDING 
continues AT THE LEVELS OF THE PAST FIVE YEARS, LESS THAN 20 

pe»cent of the necessary funding will be forthcoming, the 
University's facilities will deteriorate further, needs for 

NEW facilities will NOT BE MET, AMD OUP ACADEMIC PROGRAMS 
WILL SUFFEO SIGNIFICANTLY. 




<4 



The Federal sovERimEMr has a histoay of (tESPONDiNG to the 

NEEDS THE NATION'S UNIVERSITIES* AND OF INVESTIN6 IN THEN 
IN WAVS THAT ADDRESS NATIONAL PRIORITIES. ThERE IS AN 
URGENT NEED. NON, FOR A RENEMED FEDERAL INVESTf^NT IN 
FACILITIES AND INSTRIMENTATION FW HIGHER EOUCATKM. ThERE 

are several approaches that coiflo be considered. 

For exam>le, facilities grants c(mm.d be tied to research 
FUNDING. The Federal government has made a najor financim. 

C0W4iTMENT TO THE RESEARCH EFFORT IN THIS COUNTRY. BUT 
university RESEARCH EFF(»T$ IN FIELDS SUCH AS BIO-GENETICS. 
SOLID-STATE ELECTRONICS. AND ROBOTICS ARE HANDICAPPFD BY 
INADEQUATE FACILITIES. To ADDRESS THIS PROBLEM. FWOS FOR 
FACILITIES COlfl.0 BE GRANTED IN CONNECTION WITH THE FUNDING 
OF RESEARCH PROGRAMS— MAYBE TIED TO SPEC I I C KINDS OF 
PESEARCH PROJECTS IN SCIENCE AND HIGH TECHN(X.OGY. It MIGHT 
ALSO BE POSSIBLE TO CREATE A SPECIAL FACILITIES PROGRAM 
THROUGH NSF THAT M(H^D MAKE FUNDS AVAILABLE TO UNIVERSITIES 
BASED ON THE PROPORTION OF FEDERAL RESEARCH DOLLARS THEY 
RECEIVE. 

As ANOTHER APPROACH. UNIVERSITIES COULD BE INaUDED IN 
PROGRAMS TO RENEW THE NATION'S INFRASTRUCTURE. UNIVERSITIES 
ARE SURELY AS CRITICAL A RESOURCE AS BRIDGES AND POADS. IF 

NOT MORE SO. Funds could be made available either through a 
Federally rjn program or through block grants to the States. 



A Federally run pro6rm mi6ht base priorities w criteria 

THAT CONSIDER PAST PERFORMANCE AND FUTURE PROMISE IN MEET INS 
THE country's NEEDS. 

Other possibilities ino upe various forms of partnership 

riTH THE states IN WAYS THAT LEVERAGE STATE FUNDS— PERHAPS 
THROUGH MATCHING GRANTS. TaX INCENTIVES WHICH ENCOURAGE 
BUSINESS AND INDUSTRY CONTRIBUTIONS WOULD BE ANOTHER USEFUL 
APPROACH. It WILL BE It«»ORTAMT, ALSO, TO CONTINUE FEDERAL 
SUBSIDY PROGRAMS WHICH ASSIST IN FINANCING STUDENT HOUSING 
AND OTHER SELF-SUPPORTING ENTERPRISES IN HIGHER EDUCATION. 

These ape suggestions only— meant as a help in starting 
discussion on a national problem that requires a joint 
Efrr^f? "Off srt.uTioN. Higher education and the Federal 

Cr;%':ntNT have WORKED TOGETHER BEFORE, AND MUST NOW AGAIN, 
TO ADDRESS PROBLEMS WHICH COW.D AFFECT THE FUTURE HEALTH OF 
THIS COUNTRY. 

In aosiNG, let me briefly summarize the situation: 

If the University of California's experience is 
tvpicat., and we believe it is, major funding is 
needed by universities around the country for 
facilities renewal and construction and for 
instrumentatron upgrading. 
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— TpADITIOMAL funding approaches will not CWIE CLOSE 

to meeting the need. 

— Renewed commitments are required from all funding 
«rMiBrp«!. iNTiiintNG THE Federal government. Ho one 

AGENCY or group IS ABLE TO TAKE ON THE BURDEN 

alone. 

*- The nation cannot put off a solution any longer. 
Together, we must begin finding solutions now. 
That completes my presentation. I would be pleased to have 
your reactions or questions. 

Mr. FuQUA. Thank you very much. Dr. Young. 

At thb time we will hear from Dr. Charles Hms, who is just up 
the road from you somewhat, who is dear, of the College of Agricul- 
ture and Environmental Sciences at the University of California at 

Ikivis. 

We are very pleased to have you here. Dr. Hess. 

STATEMENT OF DR. CHARLF^ K, HESS. DEAN. COLLEGE OF AGRI- 
CrLTl KAL AND ENVIRONMENTAL SCIENCES, UNIVERSITY OF 
CALIFORNIA AT i)AViS 

Dr. Hess. Thank you. Mr. Chairman. 

Also, I am a member of the National Science Board of the Na- 
tional Science Foundation. However, I am pres^ting the testimony 
in my role as dean and associate dir«;tor of the experiment station. 

I am very pleased to see the i«jue of the r^earch infrastructure 
at U.S universities is an issue of concern to this committee, to Dr. 
Keyworth in the Office of Science and Technology Pblicy, and a 
number of other groups, including the American Association of 
Universities, the Interagency Task Force on Academic Research 
Faciliaes, the White Ifouse Science Council, the National Academv 
of Sciences Government, Industry, and University Research Round- 
table. Also, at the request of Dr. Keyworth the National Science 
Board will diiKrui$s university infrastructure at the June meeting. 

From this concerted eflbrt, I think, an accurate picture of the 
status of the research infrastructure at U.S. universities will 
emerge, as well as a vnriety of approaches to addressing the chal- 
lenges at Federal, State, private, and university levels. I think 
there is little question that there are challenges. A 1980 AAU 
report to the National Science Foundation indicated that (^pital 
expenditures lor instrumentation doubled in tlw r>-year period from 
l«>75-7ft but, even with this increased expenditure, the median age 
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of instrumentation at universities was twice that of industrial lab- 
oratories. 

My firsthand experience with the equipment problem is in con* 
nection with the expansion of a research and teaching pn^ram in 
biotechnology. To recruit and adequately accommodate a scientist 
in thi» area of research cost^ an average of about $12r>,(KHl for 
euuipnient alone, and this figure does not include the renovation of 
laboratories* which can range from $30«000 to $60,0(W, Equipment 
is critical, not only to attract and retain Krientists of the highest 
caliber, but is equally important in the training of undergraduate 
and graduate students. 

In this area of biotechnology, the differential in the mean age of 
equipment is undoubtedly even greater than the study reported by 
AAU. The influx of venture capital into the new biotechnolo^ 
firms has enabled these firms to set up state-of-the art facilities, it 
is vital that our students have training and the opportunity to con- 
duct research with equipment of at least equal quality, if they are 
going to be effective in the pri\'ate sector. 

An index of the n^d for equipment is found in the Department 
of Defense initiative on instrumentation. DOD estimated that $1.5 
to $2 billion would be required to elevate the academic laboratories 
to world class status in terms of instrumentation. In response to 
the tlrst year of a .>year, $150 million program* DOD received 2,478 
proposals totaling $l>45 million. Two hundml and four awards were 
made, with each award averaging about $14H,<HK)» and that repre- 
sents an award rate of about S percent and a funding level of 4 per- 
cent of the amount requested, i think the experience at the Foun- 
dation, of course, is that the funding rate may be around 25 per- 
cent of the highest quality projects, and I think this indicates that 
there is a tremendous need in the scientific community. 

Spiice^ as Dr. Young has indicated^ is also a very crucial limiting 
factor in the research infrastructure at many universities, both in 
terms of quality and quantity. An inventory conducted by the U,S. 
Department of Agriculture in 1978 showed that there was a short- 
age of 1.110 scientist spaces, equivalent to about 15 percent of the 
scientific population. Renovation was needed, al«;o, to accommodate 
abf>ut 19 pLTcent of the scientific population or to improve their ac- 
commodations. 

At UC-Davis. »piice is now one of the most important limiting 
factors in recruiting and retaining faculty and graduate students. 
There hits been a great reluctant by Federal and State govern- 
ment, the private sector and foundations, to become involved in the 
business of bricks and mortar in recent years. State appropriations 
often have been targeted to alterations or tnodificaiions to meet 
(lovtrnment regulations for fire, occupational health — as Dr. 
Youn^' indicated, seismic siiiely is an issue in California— and for 
acct'^s for the handicapfH^d, Statp funding for new facilities is 
driven mon* by student numbers than research needs and, jis we 
enter a fieriod of declining college-iyje population, the role of the 
university in providing basic research needs of the country must 
not be overl<K>kf»d 

It is true that in some of the Federal laboratories there is under- 
utilized space. In one casi» with which I am familiar, the Western 
Regional Laboratory at All^iny. Calif, the U.S. I^piirtment of Ag- 
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ricultuiv is planning a laboratoiy to do res^nrh on gene expn^ 
sion in plants, in collaboration with the University of California at 
Berkeley and Davis and with private laboratories in the bay arra. 
However, such a facility 65 miles from Davis does nc^ alleviate the 
space problems on the camims. 

A third limiting factor in the university research infrastructure 
is support personnel Technicians are an invaluable a^et in a fac- 
ulty memliNer s laboratoiy for the operation and nuuntename of 
equipment, and to continue experiments for faculty wl^n they 
must be in class or meeting other university responsibilities. Tlie 
increased sophistication and cost of today's equipment makes ex- 
penditure in support personnel a wise investment. 

A fourth factor afl^ing the university resrarch infrastructure is 
the ability to attract younjg people to do graduate work. This is par- 
ticularly true in engineering but it is alw the case in the basic sci- 
ences, including plant biology. In the case of engineering, of^rtu- 
nities in industry for B.S. graduate are great enmigh that many 
bright young people are choosing to go directly into industry, 
rather than pursue graduate studies or careere in the university. 

The information explosion is placing a strain on a critical compo- 
nent of the research infrastructure of U.S. universities, the library. 
Space for books and journals is in short supply andt as a i^rtial 
solution, the University of California has constructed regional fa- 
cilities to store infrequently used books, much to the concern of the 
faculty, 1 must say. The electronic technology for the dissemination 
and handling of the information may alleviate the prdblem in the 
future, but solutions for current needs must be sought. 

There is one other constraint in the U.S. re^arch infrastructure 
that is also related to this information explc^ion, and that is the 
transfer of new knowledge generated in the universities to poten- 
tial users in society. The case is often made that, while the United 
StateH is preeminent in basic research, other nations seem better 
able to tran.siate new ideas into practice. One explanation is that 
the ties tietween universiti^ and industries are not close enough. 

Some scientists feel that there is value in maintaining some dis- 
tance between universities in the private sector, so there is com- 
plete freedom of inquiry, free exchange of infonnation, and a full 
opportunity to do basic research without concern for direct applica- 
tion. However, others believe that the scientific community has the 
responsibility to not only create useful knowlecfe^, but also to 
evaluate it and present it in a form suitable for application* Later 
on I will suggest a model which has been successful in agriculture 
and may be applicable to other industries. 

In summary, then, the constraints to the r^^arch infrastructure 
in U.S. universities, as I see them, are equipment, space, support 
personnel, graduate student support* and the ability to handle the 
inrormation explc^ion and translate new information into practice. 
What, then, are some of the options? 

In regard to instrumentation, I encourage enthusiastic support of 
the EX)!) program in instrumentation and al^ the increased fund- 
ing for instrumentation that has been incorporated into the Na- 
tional Science Foundation grants pn^ram. In the Foundation's 
1UH4 budget there was an overall increase of about 60 percent in 
instrumentation across the directorates* going from approximately 
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$112 million in 11)83 to $180 million in 1984. However, in view of 
the equipment needs that exist as indicated by the DOD Figures, ex- 
pandcsi programs would be a wise investment. 

A particular challenge at the college or departmental level is 
equipping laboratories for new faculty. Neither the DOD program 
nor the NSF prc^rams meet this need. The DOD pn^ram is de- 
signed to fund large items of equipment used by a number of scien- 
tists^ and the NSF grants to individual investigators are not really 
intended to establish laboratori^. The President's Young Investiga- 
tors Awards pn^am conducted by the NSF is a model which could 
be expanded to meet this need. 

Another approach to meet the needs for both equipment and re- 
search spac*e is to reinstitute the Graduate Science Facilities pro- 
gram in the National Science Foundation. From ltMHl-72^ the Na- 
tional Science Foundation conducted institutional programs to 
strengthen research in education in U.S. colleges and universities. 
In contrast with other NSF programs, which are generally geared 
toward individual n^arch, there were institutional programs tar- 
geted to improve the quality of academic science on a scale at least 
as broad as a department. The Graduate Science Facilities pn^^^am 
require*! at least 50 percent matching funds by the grantee instiLu* 
tion. This matching requirement was intended to stimulate a flow 
of State and private moneys and to show evidence of local commit- 
ment to the program. 

The desperate need for facilities has led some universities to 
niakr end runs to the Congress, much to the concern and dismay of 
the scientific community. A prc^am as I have described would 
give the uhi varsities a viable alternative and would provide peer 
evaluation to help insure the best investment is made with public 
and private funds. Other agencies, such as the USDA, should be en- 
couraged to develop similar programs. Although authorization for 
facilities was included in the 1981 agriculture and food bill, funding 
has not been pmvided except for the IHiHI land gnmt colleges. 

Universities also have a responsibility to insure that equipment 
IS iist-d efficiently. A successful approach at the Univerfiity of (Cali- 
fornia at Davis has been the establishment of a Center fo- Ad- 
vunct*d Instrumentation. The center s€»r\es as a home for major 
pic*c<*s of tHjuipment which can be used not only by faculty at Dpvis 
but by scientists from other universities or by the private sector on 
a rt*charge baisis. The center is statYed with personnel overseeing 
the operation and nuiintenance of the equipment. They also help in 
training individuals to us* that equipment, and a portion of the 
user fi^-s can be used to help replace the obsolet 3 equipment. 

The OHu'e of Technology A.ssessment suggested, in its Report on 
( rtmmercial BiotCH-'hnology: An International Analysis, which I 
think is a very excellent refxirt. that an option to meet the training 
nii^s for buitV^chnology, as an option Congress might incn?asi* the 
funding for USDA, NIH. and NSF graduiite and postdoctoral train- 
ing grants in plant molecular biolc^, applied microbiolc^y, and 
bioprtK-ess engineenng. This has been taking place in the Founda- 
tion. 

The s^mie apprt>ach should be considered for all areas of science 
and enginwring in which there is a shortage of trained individuals 
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to meet the neiHis of the universities and the private sector, and to 
be sure we continue to attract the fln^t minds to U.S. research. 

Finally^ we need to conduct lesearch and develop policy for im- 
proved methods of handling and transferring scientific information. 
The translation should be multidisdplinary and problem-focused. 
Data availability is not really seen as the problemt as much as the 
asiaessment of quality and the packaging of information in a form 
that is user-friendly. This challenge may be met by professional so- 
cieties who could provide quality assurance, working with users 
who in turn could provide an insight as to what is needed and in 
what ways information could be organized. 

Another approach would be to explore a model which has worked 
for agriculture* to see if it can be applied to other sectors of the 
economy, and that is the Cooperative Extension Service, the vital 
link between the researcher and the user of research infonnation, 
serving not only as an information delivery system but also as a 
feedback mechanism to bring new problems back to the researcher. 
The system has dramatically reduced the time from innovation to 
application in agriculture, and might be applied equally well in en- 
gineering. Although the dixwt transfer of the extension model 
from one sector to another may not be possible, it is certainly 
worth exploring to see if w^e can't match our country's ability to 
transfer information with our ability to create new knowledge. 

Thank you very much. 

(The biographical sketch and prepared statement of Dr. Fless fol- 
low:! 
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&IOCRAPUICAL SKLTOi 
DiAAIXS £. HESS 



Charltfs E. Ues9» Dean of the College of Agricultural and Eoviroiaieiital 
Sciences at the Uuiversity of California, Davis , and Asscciate Director 
of the California Agricultural Experiwnc Station. 

A native of Nev Jersey. Hesa began his plant sci«cce studies at Rutgers 
University. He graduated in 1933 Phi Eeta lUppa with High Honors. He 
rcrceived hi© M-S. and Ph.D. degrees in i95i &Tid 1^57, respectively^ 
froa Cornell University. His &ajor was horticulture with ainors in 
plant physiology aad plant pathology. 

Hess taught ar Purdue University froa 1958 ucdl 1966 advanciog through 
the ^cAdenic ranks to Full Professor. In 1966 he was nased Research 
Professor »t Rutgers, where he also served as Chaiman of the Departoenc 
of Horticulture and Forestry froa 1966 to 1970. 

In 1971 he became Director of the Nev Jersey Agricultural Experiaent 
SL^Lion and Acting Dean of the College of Agricultural and Lnviromsental 
Sciences. When the latter facility vas renamed Cook College in 1972 » 
he WHS .appointed its first Dean. He acceptec his L'C Davis post In July 
1975- 

Hess has received Qu^^rous awards for his voti^^ In the physiology of 
pl^^at ^rovtS regulators^ particularly those ^ffecrin^ root fonsatlon. 
He hafi served on state, national, and incers^tiar.^l advisory boards 
and cocieisslons including President and Chairman ot the Board at the 
Aaeric^n Society for Hortlcultar^t Science. I:i October 1982 he received 
a Presidential appointment to a siSL-year ten: on ihe National Science ' 
Board and in May 1933 he received an Honorary vocLor d Agriculture 
I/egr<>^ f'rotft Purdue Cniver&lty. In February l^S-i* ^e was appointed by the 
^toveruor to zlr California 3*.ate goard ct iozi duc A^r;cult^re for a 
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Research Xntrastructare at D.S. Universities 



Kr. Oiairmef my naM is Charles £• Hess. I am Dean of the 
College o£ Agricultural and environmental sciences, UnivetBity 
of California, Davis, California and Associate Director of the 
California Agricultural Bxperisent Station, Also, X aa a jftember 
of the National Science &>ard of the national Science foundation. 
X m presenting testinoi^ in my role as Dean and Associate Director. 

X am very pleased to see that the issue of researai infrastruc- 
ture at U,s* unive:mitie8 is an issue of eoncern to this Comittee, 
to Dr. Reyt#orth and the Office of Science and Technology policy, 
and a number of other grc^ps sxtch as the Association of American 
Universities (AAU), the Xntera^ncy Task Force on Academic Research 
Facilities, the Wiite House Science Council, and the National 
Academy of Science*s Government-University-Industry Research Round 
Table. Also, the Natimal Science Board (NSB) will discuss univer- 
sity Infrastructure at its June meeting. Frm this concerted 
effort an accurate picture of the status of research infrastructure 
at U.S. universities nill emerge as well as a variety of approaches 
to addressing the challenges at federal, state, private, and univer- 
sity levels. 

There is little question that there are challenges. A 1980 
AAU report to the National Science Foundation indicated that capital 
expenditures for instrumentation doubled in the five-year period 
from 197S to 1979. ' Even with the increased expenditure, the median 
age of instrumentation at universities was twice that of industrial 
laboratories. My first-hand experience with this equipment problem 
is in connection with the expansion of our research ar^ teaching 
programs in biotechnology. To recruit and adequately accc'^modate 
one scientist in this area of research costs an average of $125,000 
for equipment alone. This figure does not include the cMt of 
renovation of laboratories, which ranges fro® $30,000 to $60,000. 
Eqjlpinent is critical not only to attract and retain scientists of 
the highest caliber, but is equally in^rtant in the training of 
undergraduate and graduate students. In the area of biotuchnology, 
the differential in the median age of equipment is undoubtedly even 
greater. The influx of venture capital into the new biotecnnology 
finns has enabled these firms to set :jp st^te-of-th«*-a rt facilities. 
It is vital that our students have training and the c^portunity to 
conduct research i*ith equipwent of at least equal quality if they 
are going to be effective in the pricate sector. 



Charles Hess, Dean, College of Agricultural and environmental 
Sc;enc»»5r and Associate Oir^^ctor, California Agricultural Experiaient 
Statir^Hr University of California, Davis, California. Testimony 
befoce the U.S. House of Representatives Committee on Science and 
Tpc^f^olo'1y , May 8, 1984. 
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An index of the ne^ for equipt&tnt is found in the Departnent 
of Defense iDOD) initiative in instruaentation. DOT eetisatee that 
$1.5 to $2.0 billion muld be required to elevate qualified academic 
laboratories to 'wrld clasa* status in instrumentation. In response 
to the first year of a five-^year $ISO Gdllion ptoqram, DOD received 
2#47B proposals totaling $$45 million. TM hundred and four awards 
were made with each award averaging $148f000. That represents an 
award rate of 8% and a fundii^ level 4% of the amount requested. 

Space is also a critical limiting factor in the resMrch 
infrastructure at msny universities, both in terms of quantity and 
quality. An inventory conducted tff the t^DA in 1978 showed that 
there was a shortage of 1,110 scientist spaces equivalent to 15% 
of the scientific peculation in State Agricultural Experiment 
Stations. Renovation was traded to accommodate 1,24* scientists, 
or nearly 19% of the scientific population. At UC Davis, space 
is now one of the most important limiting factors in recniitii^ 
and retaining faculty amS graduate students. 

Thete has been great reluctance by federal and state govern- 
ment, the private sector, and foundations to become involved in 
the business of briars and mortar. State appropriations often 
have been targeted to alterations or modifications to meet govern-- 
mental regulations for fire, occnipational, and seismic safety aiul 
for access for the handicapped. State fundit^p for new facilities 
is driven more by stutent nui^rs than resear^ needs. As we enter 
a period of declining college-age peculation, the role of the 
university in providing the basic research needs of the country must 
not be overlooked. 

It is true that in some of the federal laboratories there is 
underutilized space. In one case with which I am familiar, the 
Western Regional Laboratory at Albany, California, the USDA is 
planning a laboratorv to do research on gene expression in plants 
in collaboration with the University of California at Berkeley and 
Davis and with'private laboratories m the Say Area. However, such 
a facility, 6S miles from Davis, does not alleviate the space 
S^roblems on tha Ca^pqb. 

A third li»itir^ factor in the university research infrastruc- 
tut'* is support personnel. Technicians are an invaluable assest in 
a faculty member's laboratory for the operation and maintenance of 
equipnent, and to continue experiTOnts for faculty when they must be 
in class or meeting their other university responsibilities* The 
increased sophistication and cost of today's equipment makes an 
expenditure in support personnel a wise investment* 

k fourth factor affecting the university research infrastruc- 
ture IS the ability to attract youn^ people to do graduate work. 
This particularly true in engineering! but is also the case 
in th^ basic sciences, including plar.t biology. In the case of 
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great enough that uny bright, yoang peopJe are ctK>Min9 to 90 
directly into industry rather than pursue graduate study or careers 
in the university. 

The Information explosion is placing a strain on a critical 
component of the research infrastructure of U.S* imiversities, the 
library. Space for books and journals is in short supply , and as a 
partial solution the University of California has constructed re<- 
gional facilities to store infreq^ntly used books. Electronic 
technology for the dissemination and handling of inforination may 
alleviate the problems in the future, ^t ^lutions for the current 
needs must be sought* 

There is one other constraint in the a.S. research infrastruc^ 
ture which is also related to the inforwation explosion. That 
is the transfer of new knowled^ generated in the universities to 
potential users in society. The case is often made that while the 
Unitt^ States is preeminent in basic research^ other nations seen 
better able to translate new ideas into practice. One explanation 
is that the ties between universities and industry are not . close 
enough* Borne scientists feel that there is value in maintaining 
some distance between universities and the private sector, so that 
there coTtplete freedom of inquiry, free exchange of information, 
and full opportunity to do basic research without concern for direct 
application. However, others believe that the scientific coouiiunity 
has a res|x>nsibility to not only create useful knowledge but also 
to evaluate it and present it in a form suitable for application- 
Later I will suggest a model which has been successful in agricul- 
ture and may be applicable to other industries. 

In sumMry, then, the constraints to the research infrastructure 
in U.:>. universities are: equipment, space, support personnel, 
graiuate f;tudent support, and the ability to handle the information 
explosion and translate new information into practice. 

Wiiat then are some of the cations? In regard to instrumenta- 
tion, T encourage enthusiastic support of the DOD program in instru- 
mentation and the increased funding for instrumentation that has 
been incorporated into the HST grants program. In the Foundation's 
1954 budj^t there was an overall increase of 60% in instrumentation 
across the directorates, going from approximately $112 million in 
1983 to S1S0.2 million in 1984. However^ in view of the equipment 
needs tnat exists, as indicated by the DOD figures, expanded pro^ 
graflss would be a vise investment. A particular challenge at the 
college or departmental level is equipping laboratories for new 
faculty. Neither the DOD nor the programs meet this need. The 
DOL pvo^r&*n IS deni^ned to fund large items of equipment i$SC<OdO 
or r.^ro) used ty a number of scientistf:# and NSF grants to indi- 
vi^^^l inve-t igstors jre not in.tended to **stablish lat>oratories« 
T^.e rresiJtr.t's Voung Investigator Awards rro^rarr. conducted by the 
r:SF IS a model that cojld be expanded to meet this nccfd. 
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Another approach to m&et the needs for both equl{M&cnt and 
research space is to reinstitute the Graduate Science facilities 
Program in the HSF, From 1960 to 1972, the National Science fmn* 
dation conducted institutional progranis to strengthen research and 
education in v.S, colleges and universities. In contrast %fith 
oth^r NSF programs, vhich are generally geared toward individual 
research r there were institutional programs targeted to improve the 
quality of academic science on a scale at least as broad as a 
departinent. The Graduate Science Facilities Program required at 
least S0% matching funds by the grantee institution. This matching 
requirement was intended to stimulate the flow of state and private 
monies snd to show evidence o£ local commitment to the program. 
InitidllVr the program emphasized renovation rather than new con-* 
struction, and the installation of fixed equipment such as Xabora* 
tory benches. As the program matured, however, restrictions on the 
use of the grant money was relaxed and permitted expenditures for 
general purpose laboratory equij^ent artd for new construction. 

The de.^perate need for facilities has led some universities 
to rake "end runs" to Congress much to the concern and dismay of 
the scientific community. A program as I just described would give 
universities a viable alternative and wcmld provide peer evaluation 
to help ensure that the best investment is made with public and 
private funds. Other agencies such as the t^DA should be encouraged 
to develop similar programs. Although authorization for facilities 
was mcljded in the 1981 Agriculture and Po<^ Bill, funding has not 
been provided except for the 1890 Land Grant Colleges* 

Universities also have a responsibility to ensure that equips 
ment is used efficiently* A successful approach at the University 
of California, Davis Campus has been the establishment of the 
Cent<?r for Advanced Instrumentation. The Center serves as the home 
for :r,ajor pieces of equipment which can be used not only by faculty 
at Davis, but by scientists from other universities, or by the 
private sector on a recharge basis. The Center is staffed with 
persr>rnel overseeing the operation and maintenance of the equipment* 
A portion of the user fees can be used to help replace obsolete 
equipfl»ent. 

The Office of Technology Assessm«?nt suggested in its report on 
Co?irT^rctal Biotechnology— An International Analysis, that as an 
option to TOot the training needs for biotechnology. Congress 
increar.^ funding for USDA, NXH, and MSF graduate and postdoctoral 
training grants in plant molecular biology, applied microbiology, 
and i^ioproceas engineering* This same approach should be consider<^d 
for all areas of science and engineering in which there is a shortage 
cf trained individuals to meet the nee:!s of the universities and 
the ^ri'-'ar*? sector, and to be sure that we continue to attrriCt the 
t i."f5;t r;i.-, !:» to U.S. research. 

Finally, we need to conduct research and develop policy for 
irpr'-;ved r-thods of handling and transferring scientific information. 
Th^ Iran' * It lor. should t^e »ultidiscipiinary and problem-focused. 




76 



Data availability Is not seen to be the problem as much as the 
assessment of quality and the "packaging* of information in a for« 
that is user friendly. This challenge may be aet by professional 
societies who could provide quality assurance ^forking with users, 
%rho in turn could provide an insight into what is needed and in 
what ways information could be organized* Another approach would 
be to explore a nsodeX which has worked well for agriculture to see 
if it can be applied to other sectors of the economy, that is the 
cooperative Extension Service, the vital link beti#een the researcher 
and the user of research information, serving not only as an infor- 
national delivery system, but also as a feedback mchanism to bring 
new problems back to the researcher. This systra has dramatically 
reduced the time from innovation to application in agriculture and 
might be applied equally as well in engineering, Although the 
direct transfer of the extension model from one sector to another 
may not be possible, it is certainly worth exploring to see if we 
can match our country's ability to transfer information with our 
ability to create new knowledge* 

Mr Mac^Kay (acting chairman!. Thank you. Dr. Young and Dr 
fless. We would now like to ask iiome qu^tions or perhaps make 
Home comments. 

Mr Md 'endless? 

Mr M(-Cani>u:ss. Thank you, Mr CThairman. 

WeiK an a graduate of your institution^ Dr. Young, weicume to 
the sunny area of W^ishington, DX\ 

Dr. YorNc;. Thank you very much, Mr. McCandless. 

Mr Mci'AMH I won't tell you how long ago I was there, but 
there were 15.<HM> people on the campus and we considered it the 
factory and there was a big gully that went down through the 
center of it. 

Dr VoL'N<;. I can place the time fairly well. 

Mr M(<*ANi>i>:ss. I have two areas of concern or interest. The 
TirHt would deal with curriculum* and the i^ond facititie«$. and 
then third—piirticularly to the University of California— the uni- 
versity structure and the campus aspect. 

Under currk^ulum, it haj* lH?en my observation that the interest 
in a giv( n di^ipiim% such as engineering or medicine, nppt^ars to 
be in direct proportion to how you can merchandise that on the 
outside, either us an individual or the demand. We have had pi\iks 
and valleys in this historically and, as such, then it would appt^ar 
that at the university level our capital structure and our rf?sources 
do not necessarily rt>fleet that peak-and-valley type of scenario, 
which then would mean that the system becomes ineflicient hi^ 
cuufti* you plan, and the fact that you plan and the best of plans 
.sivm \u ^vi M*i aside based upon the realities of this thing. 

How can we better address the It^ of that resouice in tht^» 
fields due to thc»se peaks and valleys, simply the law of supply and 
demand ofi the outside? 

Dr. Voi Ni; Mr. Mc('andle«^, you have certainly pointi»d to a 
very pervasive problem, ('ertainly it is not only a problem of uni- 
versities; it is a problem in planning generally. We have tried to 
even th<f^* |)eaks and valleys out to iiw best e)£tent we can. I think 
that is one n»sponse. When there was a failofT in demand for engi- 
neers a number of years iigo. we reachc^i the conclusion that that 
was a temporary valley, that we art* going to get back to n p<*ak, 
and we should do ever\*thing we could to even that out and not 
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ha%^** that valley and pt^ak occur within the university, and there- 
fore mainfain su|i|K>rt ior engineering. We tried to maintain nut 
only the tacilitieti but to maintain the faculty, m that we were able 
to pick back up when the demand hit, and the demand did hit 
again, but vvt* were not able to build for increased demand that hiLS 
come along subsequent ly. We wert* not able to project that in- 
cre:u!;4*d deninnd a? well as wi- should. 

But I think one of the things we haw to do m the univt'rsities. 
and certauily we can do that, I think, in a system like the Univer- 
sity of California perhaps a little more than tiome. because of the 
size and flexibility we have with a variety oi camput^. to .see to 
it that we are meeting the need*» not only of today, but the future 
iis best we can determine them. I see no other alternative, I point- 
ed out one of the pi-oblem*;; in my com mentis, and that is that facili- 
tic^H unfortunately are not tungibh' We can't use the facilities that 
uui\bA be excels in the Departnunt oi nas^icn* to help :U tin* 
prtrftMil time with the problems that we have in biologv*, so we hav(* 
to do the Ih»si jub we can to try to plan for the future and then tr> 
to maintain M)me stability within the university. We can do that at 
lU I.A Ix*caus4». lor instance, within the system we can hold the en- 
r<?llmrnt If'vt^Ls constant btK:aurfi» demand is much greater, m> we 
c;m, I irank. provide that kind of stability, but it is not an easy 
task 

Mr. Mi ('ANh!>^^s. The second ar^\i is facilities, and my question 
il.cn w 'lild deal ^vith this. We Iiave in C'.nitornia what I think is ;ui 
outstandim,^ community yoiU^ge system, for p;irtic;:Iarlv lower divi 
sion and v^k iitiona! work. It we were tu encourage thest- instiiu- 
iion>. Ahtch ?n many cases have surplus fac!JHi*»s, to lakt- <air basic 
undi*rj^radu;it»'a. tower Jivi.sion. wouldn't that n^iii ve Miino ol the 
existing facititu\s in the universities tWr the uppf*r division and 
gradu4tiv w(jrk. which Xhvn would Innft^r iifiM/e those facilities' 

fir. Voi:m; \\., rA ^.•ourse. Mr. Mc(\uidU-sr;. fhal ?^ the whole 
bii.-.!.. 4iii wnich tl.c ma.-«MT pi;^n for hi^h/*r educati<»n in t'alMornia 
was f.junaid. ihe ^**i«.ption that a vcv v lar^c pni{H>rti';M. at !ea**«, 
if the - i^v*'} divL^ion i-dunitinn w;h u^'i^^K t<* in- :ut•Hfnp^i^^H*d at :ne 
con.miHUi * c«)ili*ues. 

l or a kiHK ^)#»r?'Ki ol time that did -.xwn. A \. lUW of chap.gr.^ 
hiV i* «ff'v#»l(ip< il in last f*»vv >^•at^ whi*4* h.iM r4»s»4U**d in a .^uh 
>i..iifia! fnouiiualiDri 4}f that. :md { U*lieve wt* nee<l to worJ. tii>.r<i} 
*M 1h;'! i>. ^lie onsvfi.siiy, ?he Siatt* coMefiiS and univer-iii**-^ in 
(\'* lutr.i.i Miri i\v ct)n.Muitr!\ iro!I<-^f^. alon^ with tilt* othoi Mate 
a^t-niii'^ iUj'J th.» ^'•^i>ia' Hi o t.y tir ;f*sio:r that Uihuuv. Kul at 
xl.*- f'tt'M'tu UMu- liiere n aU • i.^ not ny substjintial ^u^pltis of t;i 
cilitit- i'Vi'n 'ho f«»nimunit% <olU»^ts. so that th*^ problem 1 don i 
think iiin he \\\ \siih to aay considcahU- t xtetit in that re^^tird, 
f^;it ^;K*i;'ttf pnu ?«'ni. Hut I H**lievi* ri*j^ardk*ss iH' thit^ that 

n« i d x<> J^f't h.K-k V> that nior** b<ilanctfl apprruich tijHin vvhith 
the whnir niast**' plan h.f hiuher i^ducatUMi m ( aidof: :a s%aH 

Mr M H \\Ni)i>„ss Hid I det<'Ci ;i l*i'll tluM*-. Mr. ( hairnian? 

>1r Ma* Kay Ye-i, but I am not a vtr> (orn)a! presiding fMOson. 
aTi<; :>r Ih-^s indi^ atetl that h^» would tikV to alsi; res|)<i*'d >•». with- 
nut ofm-t'trnti H<» will pr(H*i»i»(i. 

\Ik^< rii ink >4>u. \\i Chairman. 
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Mr. Md'ANiif JCKS. The other side of the akle tends to be fleuble 
from time to time, Dtnior. 

Dr. Ukss, Mr. McCandle^ I had two issues in terms of the com- 
munity colleges. One of the problems is that the community colleg- 
es are not training as many college-bound students as they had in 
the past, and have gone more into bread*and-butter oiurses. I re^ 
member driving past the Sierra Foothills Community College, and 
they had a special course in brickmaking. I think part of that nas 
been the economy. They have attracted students, older students, 
senior students actually in tenm of courses of tlwt nature, rather 
than the college prep courses which were not returning to them 
the funds that they needed. 

The other aspect is that in terms of facilities^ however, I am not 
sure whether even if we are able to get a better balance, as Dr. 
Young has mentioned— which 1 think we definitely should try— 
w^hether that will alleviate the space problem, because in the lower 
division courses there are many of the basic courses in math and 
chemistry and physics, and 't is when you get into the upper divi- 
sion courses where you real y get the students into the more so- 
I/hisiicaied laboratories where they can actually do experiments 
themselves. I think that that is where our real crunch is in terms 
of quality, state-of-the-art equipment. 

Mr. Mai Kav. Thank you, 

Mr. Mineta. 

Mr. MiNCTA. Thank you very much, Mr Chairman. 

U unlike Mr. McCandless, come to ask questions because I am 
being purely objective. I am neither a UCLA gmduate nor a Dovis: 
I am lierkeiev, I am purely objective on thi.s whole issue and 
have come with n« prejudices. [Laughter] 

Dr^ Heiss. k-t me ask, on page H you are talking about the conflict 
Mween the tiei- l>etween the universitit^ and the industries. Some 
say it is too close; some siiy it is that they aren't working rloselv 
••nough to be able to have this tei*hnology transfer and the appiica- 
f fcm of it in thr private sector 

You havo had to go through a controversy up th^re involvnig lo- 
nuitiK-s, I mean, the whole tcmiato-picking nmchme thing. Just 
using thai as an example, how do you n*latr «h;it to this conflict 
hftuetMi th«- two. lel s Siiy, extremes here of s*mie .-^ayifig it's ti>o 
('l<)se and siime Sc^ying it is not being ciK^rdinated well enough? 

iJr. lh:ss. Wt'll, I think my own teelings on this issue are that a 
cloM- universHy industry relationship I think is essential for the 
L^iitiHl States. I think that it helps insure the relevance of research 
that is U ing conductiHl. It insures the mon* rapid translation of 
thiK^v rcsi^arch finciings to u.<4* for the benefit of societv; and often- 
times it will provide opportunities for studenUs for internshi|» and 
<Mi tfH -ii»}> traifiing tu Ivtter prepare them for their caret^rs. 

In this partkuh«r i^xample that you have cited, with the suit 
I rtMj^hi I/y 1 aiifornia Kural i^*gal Assistance and their concerns 
that the private sector with 5mall investments of funds supp<^rting 
ifsearch. levt-rage the hahtu.^e of the public fundi* in sitting re- 
si-.uvit priiiritit*s. I don't iigret* with that viewpoint. We have our 
|K>lKy tin tin* campus that we will not accept funds from the pri- 
vate >idot unle>j, it is in support of a previously approved research 
project, so there is an opportunity to evaluate that project at the 
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dkiKutinental level and in cmr office. S^nce we are asBOCiated \'»ith 
the IXspartmmt of Agriculture, most of our progects are also re- 
viewed by the VS. Defiartnieiit of Agriculture before they are im- 
plemented. So I think we do have that protection but maintain. I 
think, a very valuable linkage. 

I think that we are wlmt I wcmkl ca\\ a more mi»i(Hi-<»iented 
coUe^, in that our research is funded in peat by the ^te to bene- 
fit agrUmlture, environnwntat issuo, the consun^r. There are com- 
ponents iii our college which are what I would put at the end of 
the continuum of banc to allied res^rds in raochemifitry, bio- 
physks, geneUcs, and so forth, and those scientists should have the 
environment in which they can follow their initiatives, follow their 
abilities to discovm- new knowtedge wfakdii then can be tnu^ted 
eventually into applicatkm. Hiat's the sort of continuum that I see 
as being very beneficial for tl« university, going from very funda- 
mental research to the a{^icatiati of that research in the private 

Mr. MiNETA. Now in trying to evolve toward, let's say, the formu- 
lation of some kind of an mdostrial policy, many people say we 
ought nc^ to be doing that beiause that n^ns someone has to be 
pickii^ winners and losers. I m^ui. that is the riietoric r^t now. 
How do you protect yourself frwn me charge of having to prejudge 
something in terms of picking winners and losers, as to how you 
li'^nect your res^uch ^orts. eroedally if ymi tie that in with Dr. 
Yu'»ngs suggestion that the infrastructure amount ought to be de- 
peru'ent on whether or not— I take it that it ought to be tied to a 
• p Ic research project? 

Dr. Hbss. We don t actually try to pick winners or losers. Prob- 
lems are brourrht to the facultv through Cooperative Extc«i«on, 
through ar*' monr groups, and if we feel that it is a researchable 
problem, a problem that wouk] tec^ to Uie creaticm of new knowl- 
edge and it would be appropriate for the university to conduct, 
then we will conduct it. Wheuier it wins or loses ctepends upon the 
suo^ss of the r^«arch, so we d<m*t make a juitoent initaUy as to 
whether that area will be 8uc(»»ful or not. We tnr to base it on 
what we view as the criti(»l rraearch needs for the ^te. 

Dr. Young. Mr. Chairman, could I make a brief response to that? 
I won't go into the details because of the time limitations, but I be- 
lieve that this problem that you identify in general— and you have 
looked at it from two sictes, Mr. Mineta—has been given more seri- 
ous attention over the last 2 years in our univereity and in univer- 
sities acrosB the a>untry than any other single pn^em. I believe 
tiuit we have done a great deal to make certain that Uie policies 
which existed, to the f^xtent they needed modification, have been 
changed, looked veiy carefully at the pn^lems which could be cre- 
ated from application of that relationship in an inappropriate fmh- 
ion, and the pc^ntial difficulties which I think needed to be e»im- 
tned 2 y^rs ago haw not now been totally resolved, but I believe 
we have gone a long way toward seeing to it that we have a struc- 
ture in place which enables us to deal much more efficiently at 
that interface between business and indturtry than we wei^ 2 or 3 
years ago. 

Mr. MiNETA. If 1 might, Mr. Chairman, part of the criticism of 
the selection of the present chairman of the bc»rd of regents was 
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that his connection with the private sector was not going to be 
helping the university *s efforts to get funds, whether it for re- 
search or for capital promts. Frankly, I was stunned and taken 
aback by that approach by that individual at the time of the con* 
troversy, and that is the criticism that comes up about how close 
the connection is between the private sector and tlu^ university 
community about the research eflTorts. 

Dr. Young. Mr. Chairman and Mr. Mineta, I was equally, per- 
haps more stunned and upset by that attack than you, so I am not 
derending the attack, but it was not I think— because I was sitting 
there listening to it—directed at the kind of relationship we are 
talking about here, but at the more traditional relationship of 
fundraising from the private community, not business/industry re- 
lationships to research output and the interface of technological 
change, but more to whether or not he was a person who was going 
to be as effective. 

I think the argument was ridiculous. I don't think the chairman 
of the board operates in that area, but it was more to the general 
relationships with the busine^ community in raising funds for the 
university, not in the re^arch technolc^ interchange. 

Mr. MiNETA. You*re right. Dr. Young, I wasn't there, but frankly 
that kind of mentality on the board and people of that ilk we don't 
need, as far as I am concerned. 

Dr. YouNf;. Mr. Mineta, I agree completely with that. I just 
wanted to point out that I don't think it was related to this particu- 
lar issue. 

Mr. MiNETA. Thank you very much, Mr, Chairman. 
Mr. MacKay. Mr McCandless? 

Mr. MK'anducss. Thank you, Mr. Chairman. I have one more 
area that I wanted to cover here, and the chairman has been kind 
enough to give me additional time. I think it is important because 
the University of California, with all of the campuses it has, is an 
example of the area that I want to cover and the answers that I 
would hope we can get from that. 

With the type of multtcampus structure that you have and the 
sizes of those campuses, and the amount of research programs and 
effort goin^ on on these* various campuses, how is all of this coordi- 
nated? Are we duplicating areas that, if you had more of a clear- 
inghouse, you could eliminate and therefore ♦hose resources— be 
they governmental, public, or private— would find more bang for 
the buck? Either one of you. whoever has a thought on it. 

Dr. YoitN<;, Well, I think the answer is yes and no to that, Mr. 
McC'andless. There is some coordination and there is some seriali- 
zation. You have before you an example, at least, in Dean Hess. 
AfiricuUurt* is concentrated in one or two or three, essentially 
three of the campuses, and agriculture itself is distributed in an 
uneven fashion among those three campuses with ctjncentration of 
different sorts in each. You are very much aware of the Riverside 
campus prc^ram. 

TheK» is a real difference in the specializations in the ^iences 
between Berkeley and UCLA. We do not try to duplicate the very 
heavy nuclear physics prt^rams at Berkeley but, instead, in phys- 
ics have moved in different directions and tried to establish differ* 
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ent strength**. Generally speaking, that kind of an arrangement 
exists among the several campuses in other areas as well. 

They are, however, each of the campuses in the University of 
California is a general campus and has the mission of providing an 
education both at the graduate and undergraduate level for stu- 
dents in all disciplines. The specializations, therefore— with one or 
two exceptions such as agriculture— the specializations, therefore, 
have to be at the fringe, really, and not dramatic differences 
among the campuses in terms of their basic mission. We've got that 
large a job to do and it would be impo^ible to divide it up, I think, 
so that there was no duplication at least in the basic ar^s 

Dr. Hess The other, we do have in agriculture a vice president 
for agriculture and natural resources, and we do meet quarterly to 
discuss research needs and policies. I gue^ there is now also a vice 
president for medicine and the health sciences, and that would pro- 
vide 1 assume some degree of coordination there. 

But the other aspect is that, given our system— particularly the 
peer review system, in which faculty are evaluated in (Mirt by their 
ability to publish iiew knowledge in peer review journals— there is 
a tremendous drive not to duplicate, beca'ise if someone finds 
something and publish^ it, then that clc^es out that area unless 
there is confirmation or a different point of view, which I think 
then is healthy duplication, if you will. It is not going over to pto^ 
vide, you might say, authentication of the findings. As you hear, 
issues come befoi^e the scientific community, differenc<» of opinion, 
and it needs to be replicated by other workers to be sure that, in 
fact, those findings are valid. 

So, two issues, then: One is that I think there is quite a pt^r 
pres,^ure. you might say, to avoid duplication, to find new knowl- 
Hge or m w insights, and that which does exist 1 think is impor- 
tant to insure that we get validation of new findint^s. 

Mr. ^l^K'ANlM.^:ss One other quick point, if I may. I would like to 
be hvpofheticai. Mr. Mineta can relate to this. Let's say that the 
FedeVal (iovemmt-nt says: ^Well. University of California, you are 
in pretty gcxid shape here. We want you to do some research on the 
Mediiirraneari fruit tlv " Haw does that fit in? Wliat is the entry 
location within the university structure for that? Then; how is that 
distributi^d? SomelKxly says: Hey, we've got the test tubi*s and 
we ve i^ot the instruments at Berkeley," or ' We've ifot them at 
Davis;." or someplace, how does that lake plaa*" 

.Mr. Mf.vf-rrA Would my colleague yield for just a minute'* 

Mr M( ( 'an!)!>:.ss. (Vrtainly. 

Mr. MiNtn-A I'm sorry. Was that part that 1 would be ir. ir,- n*lat 
vd to iiv^ VIe*diterranean part or the fruit fly part? 

Mr. M(('ANni>>'s Weil, my distinguished colleague has ail kinds 
of vvnys of making that a.ssi»rtation. 

l)r Hkss. Mr. rhnirnian. the way that would work is. the vice 
president for a^^ncukure and natural resourct*s would be contacted 
or otu' of the deans fr,. the three campuses would i«e contacted and 
told. "Hen- - ^1 problem ' In this pfuticular case* we did resfiond to 
ft. tor exaii.ple by conducting research and developing better at- 
tractantr^ to establish trap.^ which could amrc^ accurat< Iy determine 
when there were fruit tlics in the area. 
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AIjso. we did rejjearch on what was the impact on the communi- 
spraying, a number of different areas of 

Mr. McCandlkss. That was assigned, then, to your campus by 
this committee? f j 

Dr . Hess. It was as&igned both to our campus and to the Berkeley 
campus. Berkeley has a group in bioloj?ical control, and we were 
^ST* attracting or the trapping of the fruit flies. 

Mr. MtCANDUsss. The reason I mentioned Mr. Mineta, Mr 
Ctmirman. is that is where the problem started, in his district. 

Mr. MiNETA. Not with me, but within my district. 

Mr. McCandless. Yes; in the district. Yes. 

Thank you, Mr. Chairman. 

Mr. MacKav. I would like to make an observation or two and 
then ask some qu^tlons. 

My perspective is slightly different, in that I spent 12 years as a 
member of a State legislative body and have worked on some 
btate/regional compact groups having to do with higher education 
and research It is widely agreed at the State level that the erratic 
support by the Federal Government for research has been a major 
part o{ the problem over the years, first in causing the universities 
tc, overexpand and then, as both of you have pointed out, leaving 
you with facilities and inadequate funds to support the faciliUes, 
under the assumption that the States would pick this up, with the 
Mates Ijein^ already overstressed in their financial support. 

.Now. finding ourselves at a time when we are increasingly in 
international competition, where our ability to compete is related 
t(» the ability to innovate, which is related to R&D, and having it 
not clear what the Federal role is going to be this time, I would 
like you to t-omment perhaps more specifically. Dr. Young. It 
i^vmi-ii to ine that what you have said is, if we could have every- 
thing we wanted this is how it should be. Now I would like to pose 
to ><.u the question; Suppose you can't have evervthing you want, 
and r,uppost' there are gohig to be more and more' stringent limita- 
tions on Federa dollars, what is the best way for the Federal Gov- 
ernment to support research in the university system? Would it be 
best to support it with instrumentation, with a constant level, or is 
a one shot upgrading the best? Or. when you talk about facilities, 
brkks and mortar as opposed to instrumentation? 
What IS the best way for the Federal Government to support re- 
search, with tht' understanding that each State university system 
IS difk-rent and that the Federal Government probably is not going 
to be ab!e to redesign all the university svstems? 

Dr. N<; Mr Chairman, I believe' that vou have put your 
finder .,n one of the real problems, and that is the inconsistency: 
from \t-r> heavy support to a period of very little support 
arut. Ml HMtvt leuvin^ an apparatus which is in place and needed 
without the r* <.)um->. to .sustain itself, so that one of the very im- 
portunt aspeeth that I lielieve should be taken into account is the 
ni tvssitv to nuontain a eon.^istenf level of support. I believe it 
really f t</ I e iicniss the bt>ard and I think it also has to, as a 
part nt i^-mji con.sLstpnt. have a long-term quality. I don't believe 
that H.- m-i-d a quick Rx 1 In-lieve we need recognition that, if re- 
.search is ^^Ht^^ to be done which is going to be in the national in- 
ter»-' and is gomu 'o provide us with the ability to n.aintain the 
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gradiuite t-dueational proj^ram in science and technology, that you 
have to have facilities to support students, you have to have the 
facilities to support faculty, and you have to have the buildings m 
which that occurs and the instrumentation which is required. 1 be- 
lieve it is all of those things. . . , , u 

Now. obviouslv that is not all of the kind of nt-ed which 1 have 
identified, for inistance. jus existing within the University of Califor- 
nia at the present time; it is not all a Federal responsibility, but 
some portion of it— and, I think, that that is very closely related to 
the research which is federally supported—is the appropriate share 
for the Federal Government to take. 

Mr. MacKay But if there is only a specific, unit*' amount ot 
funding available, are you suggesting that we should cut research 
funding in order to more adequately fund facilities? 

Dr. Young. I believe that, in the long run, we are going to have 
to find some way to see to it that the support which is granted for 
raiearch carries with it, through one mechanism or another, sup- 
port for equipment and for facilities, nnd I guess 1 would be saying 
then we need to see to it that we are providing support across all 
those functions. If there is an inadequate amount to meet all that 
need, then we ought to do the best we can to try to provide .support 
across those several areas. . .j 

Mr Mai Kay Would you, then, be saying that there should be a 
retrenchment and that the Federal Government should more clear- 
ly define its areas of interest, and what research it supports, it 
.should support adequately? I am saying, given the premise that we 
can't keep doing evervthing, but part of the background of my oom- 
ments ib. we right now are. I think, in the worst of all worlds. That 
is. we are basicallv robbing civilian research to run a broadening 
military rt'searth program, and we are pretending that there is no 
cost to that in the areas of civilian research which have to do with 
our international competitiveness. It stains to me people are not 
wilting to face that. Dr. Keyworth doesn't really address that di- 
rect Iv in hiri testimony, articulate though it is. He just doesn t see 
the issue in that fashion, and I am saying somebody has got to 
st'>rt talking about that. 

Otu- (»» the problems I think vou f;<ce in California, as we face in 
Florida -although this doesn't have to do with fruit flies— is that 
w*- have overexpanded. We have overexpanded our university 
system, and now we are having trouble politically trying to tigure 
out who. her we should allow Gresham s law to work and keep ev- 
erything we've got but not fund it. or whether we should begin to 
co'ncentrnte on the question of quality. That is the kind of question 
I'm ciskinu vou. . 

I)r Yoi N<;. Mr. Chairman, to go to the question you asked specit- 
iL-ally. I beUevf that the Federal Government ought to support the 
progVa.r.H that it supports in a sufficient manner for the job to be 
done profM*r!v 

Mr Mai Kav. Now, what is vour position on the qut'stion ot the 
end-run pn>bU in as it affects tht- Congress, that is. the universities 
or sfiecific programs to rt.me here and lobby for their own interest 
instead of continuing to work thmugh professional groups and the 
AM ' 
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Ih*. YoUNC. I believe for myself. Mr. Chairman, and as a member 
ot the a^jociat ions to which I belong and speaking for the Universi- 
ty of Cahfornia, that the end-run approach is potentially very de- 
stiTUctive of the relationship between universities and the Congress 
and the Federal Government, nd we must find ways to provide 
those facilities without coming directly to Congress for funding spe- 
cific research facilities. 

Mr. MacKay. All right. 

Dr. I less, would you have any comment? 

Dr. Ukss. I think that the question of funding, whether it be for 
students, individual researchers, or for equipment, has to be looked 
at trom the standpoint of that if any one part of the infrastructure 
IS shorted, that affects all parts, and we have gone in the past 
through a period in which funding of equipment was not enter- 
tained. 1 hat has now been changed, and I think that is a very im- 
portant step m the right direction, so I think that it's difficult to 
say we U shift within that infrastructure from one area to another. 

I think the concept of having matching funds is one way to be 
sure that there is a commitment from the local level and the State 
level as well as there is from the Federal level, and to do it 
throu^ih a program which has a peer review component I think will 
also nelp maure that that is the best investment, that is. that the 

M institutions that have the quality to do the research 

Mr. Mai Kav. Are you suggesting. Dr. Hem, in your comments 
about the extension service being a good model, perhaps, for more 
rapid dinusion of research results, are you suggesting that your 
j^ency should broaden its role or that another agency should, that 
there should be ui effect an engineering or a science extension 
serN'ice.^ 

Dr. jlESs. I am suggesting the latter, that the model that has 
worked. I thmk. very well in agriculture should be explored to see 
It It would have applications in engineering. I don't see the agricul- 
tural C<x)|)en»tive Extension Service taking on the engineering 
coniponent. That would be completely improper, but I think the 
model has some very interesting aspects and. I think, has made 
real t-ontributions in agriculture. I wonder, since the observation 
has bet'u made that we do seem to have a problem in terms of 
translating information to use, if that could be one approach. 

Mr MacKay. All right. Would vou favor more of a block grant 
type funding, where in effect the Federal Government gave to each 
Mate .1 sum of money and allowed the States to make the priority 
decisions in where the money went for research, or would vou 
favor It continuing now as it now exists? 

Dr. YoL'Nr. 1 think that, as I indicated in my statement, that 
there arc several mechanisms which ought to be explored very 
care uHy At the moment. I wouldn't be prepared to sav that I 
think "ne of them is a better approach than the other. I suspect 
that we will finally conclude, when we look at them together, that 
we need to have more than one method of accomplishing this. I 
thmk the block prant might be a useful method, to a limited 
extent. 1 thmk on the other hand, though, the funding of facilities 
through the agencies that are sponsoring research in order to pro- 
vidt' the facilities to enable them to get their research accom- 
plished w also a ver>' important way. and I wouldn't w.mt to at tV ^ 



present time cho(^» between those two or amoiig several others 
that might alsf> bt* applied. I suspect those are probably the two 
ways, however, which would tc^ether make the greatest impact in 
resolution */f the problem we have at the present time. 

Mr MacKav. Are there any other questions;. Mr. McCandless? 

Mr. Mf-rANm.KSS. No. 

Mr Mai Kay. This has been very helpiuK and I appreciate your 
being here. We regret that our weather has caused the problenus 
with Dr. Rhodes and Dr. Silber. Without objection, the statements 
by Dr Rhodes and Dr, Silber will be inserted in the record, and the 
record will remain open for Members^ to submit other material in 
the record until May 15. 

Thank you very much for l^ing here, and we are adjourfi*. J. 

Dr. Young. Thank you, Mr Chairman. 

jWliCM^eupon, at l(h5r> a.m., the committee recessed, to recoiivene 
at lU'Su a.m., the same day, for the purpose of hearing a statement 
from Dr. Rhodes.] 

Mr. MacKay [acting chairman]. If it is jx^ssible to do so, I would 
like to twonvene the meeting so that we could hear from Dr 
Khodcj^. i very much appix'ciate the problom that he has had. 

Dr Khodt^s. if it is convenient with you. we will go right ahead 
with your tej^timony. We apprc^ciate your being here and apologi7.e 
lo! oar weather. 

ST.tTK.MKNT DK I>R. I K.\XK IL KflODKS. PKKSIDKNT. TDRNKIJ. 

IMVKKSirV, ITHAC A. N.V. 

Dr KnrjjiKs Mr Chairman, I apolc^ize to you for being late. I 
have just driven by the scenic route from H^igerstown. and 1 apolo- 
gi/e to you and members of the committee. 

My name i.< Frank Rhodes, and f arn the president of Cornell 
University. I have ^he pleasure this morning of representmg the r»0 
major n M^nch uriversities of the Association of Auu*rican IJniver- 
sitii*s. as well as the American Council on Education and the Na- 
tional Ass<K'iation of State Universities and I*imd (irunt vVjUeges. 
and tJ.e t%Mf Associations of Graduate Schwis. 

f bf'uni [mm stating whai you and your colli^agues know so well, 
whii^lj Ls thai the research and development bane which our Natioii 
Hms created over many decadt*s remains the strongest and the most 
pro iui tive in the world. But in spite of that stn ngth* there is evi- 
dence now that the gap between us and our foreign competitors is 
narrowing, partly l^ause of their incrt*iised invt»stments in science 
and technoiugv and piirtly bt'cause of the ero^Ion in our own re- 
hiearch base. 

In >fiilt' ifl i\*cfnt increast»?» in funchug \ni res<*arch and develop 
men J hHsi<- r*-*ienrch coni|.K?n-*nt of those increases has bei^n 

niixkvf. :ind we now late very serious problems in the Nation's uni- 
vxrsiti*'^ uifh rs^gard to our basic t-esearch efTort. It is tht»>e pnib- 
lem** that 1 w int. v. iih your |>ermission. lo address and to identify. 
e;H|K'cia!ly ih ise in graduate 4*ducaiion. the case of young rt*search 
workers, re-^eart'h iiistrunientation. and r€»search taciliti^'S, and 
then in rt*s[Kjns*» :o your request to say a little abiiUt overhead 
ro^l.-^ and the ap|*ropriate PVderal role in fostering universi*y and 
inc'u-trv partnerships I will he very brief, in view of the fact that 
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you have generoushr reconvei^, and hope, Mr. Chairman, that 
you will acceiH the full written £uxount for the record. 

First of all, our graduate schools: They provide the continuing 
supply of trained individuals with the skills on which our future 
depends, but we now face a very serious shortage of graduate stu- 
dents in certain fields. For 15 years* Federal mi|^Mirt for graduate 
education has been substantially reduced and the number of feder- 
ally funded graduate fellowships in the physical science and engi* 
neering has declined from 51,000 in 19^ to about 1,500 toda^. In 
the face of sharply incr^ising international competition, critical 
national needs covered by graduate education are now goii^ 
unmet. 

The present administration has intiposed small and highly tar- 
geted increases in university re^arch and development, specially 
in those areas perceived to be clcM»st signiflcam^ to the national 
defense. Let me illustrate the budgets of three agencies—the NSF, 
DOD, and NIH— which show, I think, the limitations Uiat our uni* 
versities face at present in tenns of Federal support. 

The Department of Defenw budget impoe^ to increase its in- 
vestment in university research at a level slightly above inflation, 
and to award the thinl class of 40 graduate fellowshi{» dradgned to 
attract graduate students into programs linked to our national se- 
curity needs. They also pn^XNS^ to undertake a 5-y^r, $150 million 
program to upgrade research instrumentation in labs that carry 
out research programs in ar^ related to defense needs. But, as 
you and your committee members know, the DOD research initia- 
tives—commendable as they are and welcome as they are — are now 
at risk at present in the House version of the DOD authorization 
bill for the coming financial year. 

If we turn now to the ^fational Science Foundation, the 1985 
budget outlook is much more encouraging. Augmented in the 
House authorization bill b;y tl^ increases proposed oy your commit- 
tee, this provides for significant real increases in the Foundation's 
physical sciences, engineering, and graduate fellowship programs, 
with other more modest increases in otl^r fields. Tliis NSF budj^t 
is the centerpiece of the administration s financial year 19H5 
budget for university i^^arch, and I want to express to Dr. 
Keyworth and his associate— as well as to you, Mr. Chairman, and 
members of your committee— the appreciation that all of us, in the 
research university community, feel for your leadership, not only 
in strengthening that NSF budget but in negotiating it with such 
skill through the passage of the authorization bill. We regard these 
as welcome and important first steps toward a more comprehensive 
Federal investment strategy to strengthen basic science and gradu- 
ate education. 

In sharp contrast to that, we note with real concern the lack of 
any significant funding increase in NIH research activities. In fact, 
the budget request for NIH and ADAMHA is once again below the 
levels needed even to sustain the present r^earch activity, and our 
hope is that members of this committee and the Congre^ will 
again support efforts to protect and sustain university biomedical 
research and training pn^grams. 

There still remains, then, the ui^nt need to attract some of our 
outstanding young people into science and technology, and the new 
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competitive fellownhit^ offered by the Office of Naval Research are 
an excellent model for other agencies. Our hope is that other Fed- 
eral research agencies will follow the lead that they have given, 
providing a total of some 750 or so merit-tmsed portable graduate 
awards to individuals and an equal number of awards given to stu* 
dents through institutions with nigh-quality graduate pn^rams. 

Second, let me mention the plight of young faculty, newly^ap- 
pointed in universities and now facing increasii^ prc^lems becaut^^ 
of the inadequacy of facilities in which they have to work. The sup- 

fort of young faculty has been recc^i^sed by the National Science 
oundation with the Presidential Youi% Investigator Awards pro- 
gram, and we hope that that will be continued at least at its 
present strength, not only by the National Science Foundation but* 
again, that other agencies will follow the lead that they have given. 

Point three* research instrumentation: Instrumentation and 
equipment now being used in many of our university research and 
training labs is very seriously cnit of date. A recent mxrvey just pub- 
lished by the National Science Foundation illustrate the extent of 
the problems that we face. One fourth of our research equipment, 
with a total purchase price of $904 million, is now obsolete. Only 10 
percent of all the equipment in academic research labs is stateof- 
the-art. Ninety percent of our departmental chairpersons reported 
in the survey that the lack of equipment inhibited the conduct of 
critical research. 

These new National Science Foundation data ampl^ justify in- 
creased investment by the NSF and otl^r m^r mission agencies 
in university research equipment, but that alone will not solve our 
problems. We have to look for additional and alteraative solutions 
to make sure that scarce resources are fully utilized. That s why we 
applaud the efforts of the AAU, the National Awociation of State 
Universities and Land Grant Collies, and the Ccmncil on Govern* 
mental Relations to undertake a comprehensive study designed to 
explore alternative sources of fundii^ for res^rch equipment. 
That project is supported by six Federal agencies. 

Let me turn now to research facilities, and to say apun that the 
needs here are equally pressing. A recent survey by the NSF of 25 
universities estimates that rraearch universities and colleges re- 
quire at least $IM billion per year to meet accumulated research 
facilities needs, and yet the total Federal investment in R and D 
plant in universities is projected to be $40 million in 1984, and es* 
sentiallv all of these funds are targeted for special purpose user or 
national facilities. There is no general reinvestment effort by NSF 
or by any other mission agency designed to help with the modern- 
ization of the university research labs in which so much of the 
iigency funded research is oirried out. This, I have to emphasize to 
you and the committee, Mr. Chairman, is our most serious long- 
range problem in the research universities. 

You suggested that I might illustrate what I have to say by expe- 
rience at one university — my own, Cornell— and 1 am happy to do 
that to show the local ms^nitude of the prc^lem. We are proud to 
be among the Nation*s leading research universities, with a total in 
the last fiscal year of about $150 million in sponsored research. 
NSF and NIH are the major sponsors. Let me illustrate, with half 
a dozen very brief snapshots, the problems that we now face. 
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The first b univ^*r;iity libraries. Universities deal with knowl- 
edge: We make it, we transmit it, we store it« we use it, and the 
effective storage and dissemination becomes a growing problem 
with the expnaential growth of new knowledge. Computers can 
help here, but our library of more than 4 million books can be com- 
puterized only at a cost of $6 million in front^end funding and an 
additional $1 million a year in operating costs. There is little likeli- 
hood that that long-term cost will decrrase. 

Second, we operate, with NSF funding, a materials science 
center* the lai^gest of 14 such pn^^rams thnm^out the country. It 
has existed for 25 yesm and contributes significantly, throu^ re- 
search and highly trained personnel, to the Nation's eronomy and 
the study of the uses and properti^ of material that affect evenr 
aspect of our life. We have put a high priority in our internal funo- 
ing on replacing equipment—capital items— devoting 15 to 20 per- 
cent of our budget a y^r for that particular need, but the cumula- 
tive deficit we now face in equipment for that facility is $4 million, 
and without it our value as a r^^rch and teachii^ resource is 
compromised. We have no source to which we can turn for these 
funds. 

Item three: We operate a very succewfiil national submicron fa- 
cility in support of computer chip development. It is the only 
center of its kind supported by NSr. It wm built by Cornell with 
private funding, and it is funded jointly by NSF and the semicon- 
ductor industry. In this area we face an immediate shortfall of $5 
million for new equipment over the next 3 years. If we are to 
remain competitive in the international fields we must have equip- 
ment that is state-of-the-art. 

Item four: The problems of new faculty members requiring new 
labs and new equipment are particularly pressing on the Nation s 
research universities. We appoint 20 to 25 young scientists every 
year to our faculty, and we find that the cost of equipping them 
lies between $100,000 and SI^00,000 each. To the extent that we are 
unable to provide the best possible start for these young faculty 
members, we limit their growth and their usefulness. 

Item five, new facilities: I have mentioned this in national term& 
At Cornell we see a focused example of it. We have great expertise 
in such areas as biotechnolc^* in plant and molecular biolc^, in 
animal reproductive biolc^, in electrioil engineering, in computer 
simulation, and a host of other areas* Our cumulative needs in 
terms of facilities well exceed million. We have no immediate 
hope of obtaining those funds. 

Let me turn to two items, Mr. Chairman, about which you made 
particular inquiries. The first is indirect costs. For the past 2 years 
we have seen increased attention paid to indirect costs, not least 
because in firancial years 198^{ and 1984 the Department of Health 
and Human Services propc^^ cutting reimbursement of indirect 
costs by 10 percent. Universities comf^ained loiuily, and the result 
of that was that the proposal is no longer part of the administra- 
tion's fiscal vear lOHo budget, and the President's science adviser 
has propc^ed a study of the issue of indirect cost in the context of 
the universities* ability to continue to undertake federally spon- 
sored research. 
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I won't go into all the reasons for increases in indirect cc^ts. My 
written testimony covers this in some detail, but there are two fun- 
damental reasons for the increase. The first is that we face increas- 
ing Federal regulation in the way in which we conduct research 
and also, with it, federally instituted requirements for detailed cost 
accounting. The second is, inflation disproportionately affects indi- 
rect costs for various reasons in terms of the purchase of equip- 
ment and the maintenance of equipment. 

It is important. I think, to remind ourselves that indirect cost 
rates are always approved retrospectively, in very detailed discus- 
sions with Federal auditors who continually monitor and examine 
university expenditures. 

Finally, you asked me to address the question of what the Feder- 
al Cfovernment do to increase the pattern of cooperation be- 
tween the universities and industo'. Industrial support of universi- 
ty research is one of the mm>l significant developments of recent 
vears, but it can easily be overstated. The total industrial support 
for university research is now only about 3 percent of all funds 
used, and few oteervers believe that it will ever rise beyond pboxxi 
H to percent of the total. For mt^ universities undertaking re- 
search on a major scale, it is not in fact a new phenomenon. It has 
existed for decades. 

You have encouraged, for which we are grateful a vaneiy of 
funding mechanisms and cooperative agreements which are fetill 
being developed. Often, the award of an equipment grant from the 
National Science Foundation or other agency is proving to be a 
very important catalyst in the development of these new arrange- 
ments with industry, so an important side benefit of Fedenil invest- 
ment in research equipment is the stimulation it gives to new re- 
search partnerships between industry and the university. 

One of the most significant incentives that you have offered is to 
develop the donation of research equipment to universities, and I 
speak specifically of the Economic Recovery Tax Act of H)K1. That 
ought to be strengthened, we believe, to provide for the donation of 
instructional equipment or equipment previously used by the donor 
for less than :i years, and to remove some of the present ambigu- 
ities over the donation of computer softwan*. Wc find that tax in- 
centive especially valuable for large corporations, but we hoin* that 
you can also nView the need to develop incentives for small, inno- 
vative companies. Different kinds of stimuli are probably mn^ded to 
assist them in the development of sophisticated new instrumenta- 
tion, u r • ^ 

University rest*arch has sjKi'ial requirements for this kind *»t u. 
'^trunK'ntation. and we bpHeve that university facultv can jyiay a 
iK^'fu^ miV in assisting small tiiinp£snit*> lu lUt^-t t\w difficuU chal 
If-ngi-s invrjKed We ntvd lo find new \%ays to enroura^*- that I in<l 
ol ntn|K*ratinn 

In anuluding. Mr Chairman. Int ine say what vMir c<Mnnfit:«r 
i{(H*> not nei*d io remindi^ ol but which |H-rhafir otiu ^s in \Va.->!. 
ia-!on ma.v nei-d lo hear rejx-ated Ui^CMrch :\u- foundation 
(fur 'Mt«on:!l proLTess. (Juf eionomic stitMi^th. our industriai j.^i*- 
dui ' vitv, our culiural vitfility, our pf f^pl^''*^ health, our inttN r.atii>n- 
ai fi-uier.^hip. and our national ^-ciarrtv ~aU ih**si- a«id a^or^ 
dt|H*nd on n With a strong' resi-arch basf— ^'t>vernmental. indi;M.i 
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2^;^^^?^ """"^t***"" P*^*^- Without it, we shall decline. To ne- 

VlSu^^^^"^ ^ ^ future. 
M ..T™ Whitetead once declared many yttars asa 'The 
S32i" deryalu^ trained intelligence is^^SL,^^ -nS 

t?^§?^iifT** Time has reinfoixed rather than^^ened^ 
truth. Federal support of trained intelligence and its applicSSn S 
creative research and vigorous developi^t is not «SaX oS c^im 
amon|pt many other competing clm^Z^however^i^le IS 

iTWSL^'iT? fe' ^ prerequkite for aU gJl** 
K IS tne best hope for their achievement. It is the foundation of 
their eventual implem«,tation. the basis of our n^SiST^I^^ 
Mr. Chairman, that is why these hearings have raised 

mience our national life well into the next century. We wish to 
Thank you. 

follItV^"*'^'*^* ^^"^ statement of Dr. Rhodes 
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Septeff&cr, 1983 

Fr«iik H. T. Rfiocies is ttie ninth president of Come!! University, ms elected 
on February |5» 197;, took office Oft AyfMSt l« and w«& InauQurAted in fomftl ceremii^s 
on Hoveo^r 10, 1977. all in tKe University's USth year. (ComeTI i«a$ founded In 
iSSb.) 

^ geolo3ist by trdir^frg, holds the faculty ranis of professor of ^eolo^y *fHJ 
fRtnerdlo^y at Cornell. 

Before s^^\m*.\r\q the Corntrll presidertLy, (^odes was vice president for acadeaic 
affairs at the bn^vcr^ity of Mic^iigan for three years. Hp Joifted tf^ Richigai) faculty 
as profes^i^r of ^jeolngy and nineralogy in 1968, and, in 1971, was naraed dean cf the 
College of Literatt^r-c, Science and the Arts, the largest of Michigan's 18 schools and 
col lo^s. 

Khr^de<; MdS bom Ccit^^r 29, 1926. in barwictcsHire» England. He received « 
bachefor of science degree «ith first-cl*ss honors in 1948 froa the University of 
BirsifngH^n. Ergl^nd, fallowed by a doctor of ^ilosfiphy decree and « doctor of science 
(ie^ree fror ^ctn^ tnstUutlon. His honorary decree.* include LL«D.s frofli the College 
of VkK)%ter -ind Uii7tre'.^ Cslleje cf lloch*»ster. l.H.O.s from Colgate University, The 
Joh«s H3p*««*^ University, Wagner College, Hope College, and Rensselaer Polytechnic 
Ins'Tt'^te, ? P.Sl. froP^ the Universtty of Mles» and a D.litt, fro* Uiiiversit;y of 
htfvadd at Las Veg^s. Hf is an honorary oi^fti^r of Phi &eta Kappa. 
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He ttenl to tht' LmivtfrsU^ of HHiiou fn l%0 as a postdoctordl fellow and 
Fulbrlftil scholar. From 1951 through 1964 he was a lecturer In gtolo^ at the 
Unitfervity of Dyr^d^, Cny^^nil. 

H« relyme^ Lo the University uf lU InoU as an assistant professor In t9S4« nas 
nailed associate professor tn 19S&, and t^ecafiie director of the University of Illinois 
field Station in l^yonlng In 1956. 

ffliodes tht^n went to the University of Uales* SwanseA, In i9% as professor of 
geology and head of the geol^)^ departjnent. In 1907 he was dean of the faculty 

He na*- received nwnfrrous a^rd^^ Including the Daniel Mdge<?n F«*n<i, LyeU Fynt* jod 
Bi9&b>/ Med.?!, atl from the Geological Society. He was the Curley Lecturer at Cornell 
$r, igf.C .5r d dlrt'c*'-.'^ of thf •.'atlondl Sci#»nce Foundation-A.-^** icm Geological Institute 
fir^t Inf*"^^! f-eld ^tud<**< CcH'ferent:e in 19$1. 

Rno6'^ «a> ^^ticnal Science Fotindatlon sen.tr visiting research felloe at Ohio 
btct*^ Vnf .*»fs»*.v V 196^-66 and Bownocker Lecturt-r there In 

^uK^ jO€? *^rti heeri editor of the geo^ojy series of tr.o International Library 

K**ode'> s a pei^«" of the Geoloi^ical Society of Asvrica* Ainerltan Asc^Jci^tion of 
P#»f rr'*-.'*^ (>."!ogis',:' , S'jcety of tcofioric Pftleontclog^s^ts and Kineralo^ists^ tht 
P^V.iTT .--jfc-j* the 'a^4f".*'it<r''M*54ra1 Assorffitior ^"'f the ?a1<ien«tofjraphiC2l 

lu*"/. H** f^i* C^i'f^ir: of the i' terr jn^jJ Coiodont Syr^H^siiDr ifi i970. i<; ^ 
r-\v.t \t.: c"-vpd rf« - 'Oi,n--^ rwi^er ^f the Geological Sudety of Lor.dan, He hj<, 
J*:': I. •.f'i JL Vl'. p^es-fli-n: of the Pt; -u::twl*:»^iLal Asiotietijn, and UH.ti<3f. C the- 
^flL^^^ *• .S '" »dt N;r *or tn< Ail-, *^nc(Wnt of NCienCt*. 




H*. s^-ve.i o<t<-.,l eM^ni...,- U. the Univer^uy cf Bristol. QeHaU. Oxfo-M *«d 
a"<J. Australia. India. 

,,.5 - MPjd^ /.nd Can.d*. He offi'Ul vi>itur. trdvrlirs as a 

r..i.r.^sor.--.;..^ r.f the BHtish Council, to «Hver.(t(cs i.- AustraU*. P.k-.stan. Indi*. 
-.L.,v. He *<*^ A-^tra1idn Vic^-Charcello.-.' Co«i.itl«, 

.,,-'0. ,v..:.aHcn unucr-sit^ e has first-h,nd e.p^rience »1th universities in 

j.,. ,1. •. : v.c 4S chiir.«n of thP currlculuw panel th^ Council on tUuc4t4on 

„ ... vf.^.P5. «e h.. . uii.'d v-iou'. ro.ltion. in br.t,>n 

....,.s .p.-udin., n^r^rshtp On 4ecU..;y ^.^-i u-cphysics subcorflttte^S o» th* 
...-.rch Cr.unct {f.CsC). ,md thf> K.-jri of tne teological Sonrey. 

. - !.-,.r.. V' P'arnir,^ f,f covcrt-.r^r.'. -wr'h and iov*; JoOJr^nt in Iht- liil'."d 
..ic^'. -iurvrv, Mt-jral .■esi'i.rr''S. conserwj'iot. ii>d ov.,s.d-; did 
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EiKilutfon of Life, and Uncage of ihe Urth. He ms the senior author of the 
wmgrdph on o»idert|r«<JuatP educatiau pirfiKsh^ t»y the AaertcAn Gt-olc^fcal Institute fn 

RhcKje^ h45 beer author, coniulunt and particifMnt ia severdi educdtfim.it radio 
and television pro^afns, Irtcludln^ the British Broadcasting CorjK^ratfofl (^C) 
telttislofi series ^The Planet Earth" and the &BC radio series •Science, Philosophy and 
Religion." 

Rhodes, a naturalized United States citizen, and his wife, the former Ro«.a 
Carlson, or Iron Hoyntdiff, Hichi^an. h^we foyr d^uyhters. They \ue at 603 C^yuqa 
H^-I^hts Rorfd, Ithaca. 




before tbe 
Committee on SeiMCt and Tec^odoflr 

U.S* tettse of Jtepii^ttsontAtives 



PreBidoot, Cori^I University 
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Associatioo of taerican Dnivecsities 
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Association of Craduftte Schools 
Council of Ccaduats Sdiools 
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Nr. Chairaan, Heabecs of the CMsittM oa Science and Technology « 

IV naae is Frank Rhodes, and I as Presidbnt of Cornell 
University, i bave the fdeasure this aorninrSf reprSSina th« 
50 B«3 or research anivetStles that coopriie'the .l^r^U If the 
Association of American Universities. I aa afi* "St^^tina the 
American council on Education, the National AsslcuSJ^S StaJi 

SAo^'« i^d%i!"'*^"*^rf "2*^ colleges, the AsslSation of IrfdMte 
schools and the Council of Graduate Schools in the Onited 

As this Committee knms well, tbese associations toaether 

cofie^^Vh-f*""*^^^ ^'^^ nation's anivIrlTues^? 

colleges that carry out the research and related education 
programs supported the National Science FoundaJio^ J^J 

?h-i^^e"JirirltJe"r^^?t.^''*^^' '^^^^ agencUfSf 
Introduction 

^r-;.J5* research and developnent base which this nation has 
created over aany decades raaains the strongest and moat 
productive in the world, m spite of our strengthf h^L-r 

'.S:^'J.i^=r'f'"^« g-P between 1?^ a"d oS forS^"' 

competitors is narrwing, partly because of increased investaentu 

°" national R&D expenditures were nore than twice 
the combined RiC expenditures of France. Japan. the Onitld 
Kmgdotn and west Germar^. just ten years liter, in J 97 5! the 
combineu RsD expenditures of those four countri^s^ualled ours. 

product' P^^«"tige c£ our G.os- National 
m^ttfl " ^^'^ ^^^^ °^ '^^^ o^^" nations. hive, for 

«xa.Tple, trailea West Germany for 10 years and tne L'SSR foi the 
.3s> .5 years in this expenditure. if one Ijoks at .-ivilian pZd - 
cxj.^na.t.re= a. a r^;tio of GfiP, the cc-r.paris^ns are a^^Wt 

Irj spite of recent increases ir, research anC <tevelo-t-ent 
ex^nditu:e, me tvisic ..search c^^.p^rent of thof.^^!:?f h^s 

*e^eartn univ-ci,! ^ : ..-s tout ^cei=i 

j" * Lin a c e se a I cr. ; s 
research irstf ^ intation 
resefjtch facilities 



^Adu to say 
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soBething atoot the iaereasing oireclittAd costs ssaocistsd mlth 
dping cesssccfaf and about the aj^optiats fMocal cflie in 
fostering university/indostcif partnardiips. I ^all t? to cover 
hi^lights briefly in w testimof^Tf M* Ghairmant ^nd hope that 
yott vill accept the full written statement for the record. 



Graduate Education 

Our vorld seas to grof nore cosiplex and fliore insecure 
at every turn. Our graduate schools provide the 
continuing simply of talents individuals vitb the HEROvledgef 
technical skills and perception on vhiGh our national 
security, our econosiio strength and our eultmal vitality depends 

Assuring a continuing infusion ii^o our society of such 
talent must be a national mnd federal — priority. Let «e 
give a fev examples of the recant fruits of basic researdi in the 
medial f ieid vhidi illustrate the direct benefits of research. 
Medical research bast 



increased the survival rate ^ diilAood 
cancer victims frM S percent to S7 percent 
betifeen 1962 and 1182 1 

developed recombinant DNA technology " 
with all its potential benefits 



redu^d the death rate from coronary heart 
disease by 30% since 1970 (saving 146,000 
lives and an estimated $7.7 billion in 1962 
alone) r and 

contributed over $40 billion to the GKP 
each year from non-health related products — 
more than the total federal investment in 
basic researdi over nearly 50 years. 



Federally funded fellovsbips have been a clear success and 
an Important # even determining, factor in the careers of niBerous 
researchers who have contributed to these and other successes. 

But ve now face a serious shortage of graduate students in 
certain fields, for IS years# federal support for graduate 
education has been substantially reduced. Itie number of 
federally funded graduate fellovsbips in the ^sical sciences 
and engineering has declined from $1,000 in 1961; to about 1500 
today. In the face of sharply inoreasing international 
CTOpetition, critical national needs served by graduate education 
are going unmet* 

The present Acteinist ration proposes nail, highly targeted 
increases in university researcii and developftent# most notably in 
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the areas perceived to be of closest significance to the national 
defense. Jht budgets of three agencies — rsf, DOD and NIH — 
illustrate the lisitations of this »trate« in providing a 
solution to oiir pcoMMS* « 



The Depsrtaient of Osfense fMroposea to increase Its 
imrestmnt m university research pco^raws at a level sli^tlr 
nboye inflation, and to award the third class of 40 graduate 
rellovshipa desi^d to attract undergraduates into gradtate 
pcogr^s in fields liniied to ottf national security needs* COD 
also has undertaken a five-year, »50 eiiiion progcas to upgrade * 
research instrumentation in laboratories that carry out rewarcb 
programs in areas related to our defense needs« 

However, the DOO remarcli initiatives, <M«eiu!bhle as they 
are^ are at risk at the mcoient in the House version of the DOD 
authorization bill for FT*1985. 

The rv-lf85 budget reiuest for the national Scimoe 
Pbiaidation is much more encouraging. Augmented in the Bouse 
Autborxsetion bill the increases proposed ty this Omiittee, 
it provides Cor significant real increases in the fbundation's 
physical sciences and engineering programs, with soaeifhat snaller 
increases proposed for other fields. 

Moreover, after almost a tecade of neglect, additional steps 
to strengthen the MSF graduate f eliow^ip programs are proposed; 
Targeted attention also is being proposed to assist young 
researchers^ who with some encouragement at a crucial point in 
their careers, m^ nov pursue careers in academic science. 

^ bud^t is the centerpiece of the Administration* s 

FY-1985 badget for universi^ researcii, and I want to express 
tbanks to Dr. Ke^-worth, Dr. Eess and their associates for these 
timely initiatives* 



I also want to take this opportunity to express to you, Br. 
ttainnan, and to the eembers of your Cosimittee, the appreciation 
of the research university community for your leadership in 
strengthening the KSF budget and in skillfully negotiating the 
passage of the authorisation bill, these are welc^e first steps 
toward a acre cornier ehensive, goverimient-wide investrcnt strategy 
to strengthen basic science and graduate education. 

In sharp contrast to the DOD R&D tnidget and the significant 
proposals in MSF is the sharply restrained reqrMst for K|H 
research activities, the budget request for Nia and »£AieiA once 
again is below levels needed to sustain even the present research 
activity. We hope that the m«sbers of this Ccmmiittee and the 
Congress will again support efforts to protect and sustain 
university biomedical research and advana»d training programs. 

There remains an urgent need to attract some of our most 



able yoan9 reseaccli vorkers in scienoe and tedmolov into tiAda 
<rf pubiic {M^iocity. the oen competitive graduate fellcw^ip 
E^ogcn of the Office of Naval Research of fees an excellent fflodel 
for KSP and Uie other mission agencies, the program of fees 
talented studsnts competitive three-year fellon^ijpa vitn 
stipends of $13,000, ^us full ttxition and a $2,000 reKarch 
ward to the host depactment- fbe Kavy imposes no employment 
reguicements. Qie motivation of the omE progtam is to find end 
attract a few <d our best young minds into advanced education in 
fields of science and engineering of interest to the navy. 



h stronger^ more balanced approach would provido for small 
graduate fellowship programs in each of the major mission 
agencies* These would provide for a) merit-basedf poctablef 
three*-yeac graduate awards to individualsr and b) an equal n«ber 
of awards sade to students throu^ institutions with hi^ quali^ 
graduate depertments that carcy out basic research ^ogcams or 
interest to eadi a^n^* Su^ a shared effort could s^cxride a 
total of ISOO to 2000 additional awards annually^ for relatively 
small investments by each agency* The mec^aniras are well knwn, 
pcoven and mutually reinforcing. Particular attention needs to 
be given to the serious shortage of minority students in graduate 
research programs* 



Voung Faculty 

Closely linked to the needs of graduate studients are the 
increasingly serious challenges that face young faculty in their 
eaily careers in research. The attractiveness of an academic 
career is being diminished by an erwironDent wbicii often provides 
only outdated equi|iBent and inadequate laboratory space. 

We cocimend the new NSP Presidential Voung Investigator 
Awards program^ which is entering its second year with the 
rY-198S budget request. The first 2D0 awards were annoimced 
recently. It is encouraging to note that more than 20 of the 
first class of awards went to women. It is important that this 
new program j^oceed uninterrupted during the five-^year cycle of 
Che awards. 



But the support of young faculty ought f;Ot to be the sole 
responsibility of the National Science Foundation. We urge the 
COTmrttee to exercise its leadership to encoura^ the api>ropriate 
coffioittees of the House to add small initiatives fur this purpot;e 
to the research programs of DOE, NASA. L'SDA, ODD and NI8* 



Research Instrumentation 

The instruocntation stxa equipment now being used in many of 
oiii research and training laboratories is seriously out of date. 
This is well documented by aurvey resolts* 2^^^ published by the 
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liSff of university teseacch inBtEU&entation systeas in thset 
selected fields — comimtet: and ptbysical scienosfl and 
en«ineerio9» The cepoct produ«d the tollminq findinfsi 

• oM-foucth of the 1962 resea. cii equippaent inventory in these 
fieldsr which had an agoregate purchase price ot $!M)4 
milXionf is obsolete ana no longer in research use* 

" only 16% of all acadenic resear^ equi{«^nt inventoried is 
state-of-the-art* 

- more than 90% of departxental d&airpersons surv^ed cei^orted 
that the lack o£ equipsent inhibited the con&ct of critical 
research* 

* 311 of all instrument systws in use in 19S2 vas sore tban 10 
years old* 

- contrary to the expectations of somer university researchers do 
share equipaent at significsnt levels. Each instrument system in 
service in 1982 vas used by a median of seven reTOarchers* The 
median number using each |:dece of computer scienoef^ equifaient vas 
25 researchers. 

- 46% of the chairpersons rated the qoality of support services 
(e.g.. machine shop, electronics shop, etc.) as "insufficient* 
(40% 3 or 'non-existenf 16%). 

The susvey also revealed useful infornation about current ;iourres 
of support. 

" Nsr is tbe leading federal sponsor of research oquipnent 

chases in the physical and computer sciences# {^oviding about 
2% of fedi^r^ support in these two fields. 

DOU the pritrary federal funding agency in engineering, 
a-cv*::. ling for 45% wf the federally financed cngint^cring research 
dquipaent*. 

nonfeJeral ^curcei* play am in*|.ortant rclc-. In 198*. 7S4 vi 
cosipacer .icier.c^s in^tr ascent ^*stenis# ^4% of enginter ',ng 
svstanis and 52* ci physicii 5cier!%?es ir;sttu!nenf systctns were 
not focterally fu*nded xu their entiiety. Unxvfti si tits' cvn 
fur.'Js accounted f^-^ :it least 7Q% of the non-fedeiil fw.'.ds 
us^d i'.it ei|uitc.£jr*t in each these three firl dti. 

indu-rx/ fuiidi accounted for 10^ :>£ non- federal ca^aii^h t^fUipoent 
pur cnase s. 



Thesfc new MsF a^itci ^r^'ie tJiar* ; -siify sjEtained investment by 
Nf:F ::nd tne irajor mj.-^^ion &^t',cxf^r. in unxveicity f^search 



Thi5 cjr.ti.iiied *cderil invost-TCM. while essential. 
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is ftn insufficient response to the {^oblem* Ke sust search for 
alternative solutions to mg^ke certain that scarce resources are 
fully utilised, therefore the AAU, the Mationaa Association of 
State Cniv'ers^ties and Land*^rant Colleges and che Council on 
Goverx^encai Kelations have undertaken s study |a:oject desired 
to explore alternative solutions to the equipment prohlem. ttie 
project seeks to identify and evaluate new apjp^oacMs to 
adquirin9r nanagm^ and using equipraentr and to inform the 
university coir.aunity and others of the results of these 
evaluations. The project is being supported by six agencies: 
NSF, SOSl, DOD* liXHt HAS A and USDA« 

A summary of the topics being addressed by the project vas 
presented to this Committee on February 28 by Dr* Robert 
Rosensweig^ President of the Association of American Qniversi-* 
ties* I need not discuss it further here# other than to say we 
are vety pleased that these is&xjses have the attention of these 
agencies and we are looking forward to an interesting and 
piodactiv<> result* 



Keseatcn Facilities 

A pr c-1 ir-iiiacy survey of 25 universities# just releaseff^ 
coni;ervat 3 vely estiaa^<^n that research univerf>i ties and colleges 
ie:|uire Sl.J billion per year to meet accisnulated resesLch 
facilitieii needs. In FY-1984 the total federal investsient in R4D 
plant in uni\^& entities and colleges is projected to be $40 
<riilion# ani ej^sentially all of these funds are taii^^teU on 
^perial purpose user or national facilities. 

I <now that this Ccii\iEiittee« and other Coas*ittees of the 

House# t^ave be^-iH an effort to un^'^eistand and addi ei^s the 
rr .-51)1 «^rsoc2ated with deteriorating research lat»v>tat or ies- A 
year a^jo thk^ eamR^ittee at-'^fd HS¥ to consider the question^ and 
tx*e Hou::e C^r.r.:ttet; cn Armed iletvices «^irected the JOD to cany 
out i CO? f^t <*fsensive assessment of the research facilities n<^cds 
'f jnivcrsities engaged m LX)D'spcnsorcu rei:ca£ch* We undcs stand 
that a»'i i;.teraqency ::jroup is now at work plannlt.^ that cftoct, 
W* no|.'^ iha: the Cc^rar.ittee wiii toiiow that Mjc-ied effort with 
; ntcrf'.=:t ana r r.co .^s^ement- 

Th-^itr ic no qfcri'^ral reinvestnent effort by NSF oi by any 

Tizzior. a ^encr specifically designed to help with the 
1 jC'j: r.;z atiun of the university research la.orator i cs in which 
250:. .^, :^r. -i'?'J ^lo^r.'.niS 3t** carried ojt. Just as ::€*vcral A^^ncicT, 
hav^f to ida:t.js the r',';'>arch eiiuipaent prctleasf we uryc the 

Ccr.-:*.'^ to IhuflJ alco to achieve a shared asEessr.ent ot the 
:3ci*it^'-'^ pr .:U'w a> ticic and t^. lasr. a Lompr enenisive 

riH.tr.t -Wide aj-pro^ch to adikess it. This is^ I must 
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cafimsixef the nost serious long-range pcobles fecinf our 
reseetch imivecBitiee. 



Tbrott^out ttiese reaiarfcs^ I lie^e suggested that all of the 
six «ajor reeearch agencies o£ government join together to 
address the four priority areast graduate education^ young 
faculty^ research instriMntation and facilities ftoderniiation* 
Onlif a shared long^^terA reimrestment i^an and funding strategir 
will protride the breadth and oonoentrstion of resooross^ 
consistent vith the vissions of the agenciesr neeessary to 
address the needs. 

Om sudi approach has been introAiced in the Senate. 8. 
1537r the *Kesear^ Capacity Restoration Act of 1983»* has been 
cQsponsored by 20 Senators. X understand that discussions of 
such a proposal are proceeding in the Souse. He hope that this 
CMaittee vill support such a reisvestaent plan. X do imd^rstand 
the difficulty of addressing issues of such aagnitude in the 
current budgetary cliftate^ but a solution must be found if our 
university researc^i ca^ttci^ is to be preserved. 



Experience at Cornell Universi^ 

X should like to illustrate sose of the issues X have 
addressed vith the experience of own institution. Cornell is 
^•Aong the nation's leading researd universities. Sponsored 
research expenditures in the last fiscal year exceeded $150 
nillion with NSF and KXB being the au^or sponsors. Our research 
programs are open and accessible to all vho would draw froiB then. 
They are fully integrated into our educational i^ograsis and we 
are a »ajor producer of young people e^cated to serve our 
national needs. It is vital to the national well being that we 
provide these young people not only with the opportunity to learn 
frco a group of the nation's leading research worters, but also with 
the instrumentation and facilities that maxivixe their value to 
our society. 

I will give a few examples of our needs in the^ erees. 

Universities dsal with kn<7Vledge. w« Mte it» tras.anit itt 
store it end use it. Effective storage and use of luiowledge 
requires ^fective libraries, the ei^KHtential growth of new 
knowledge nakes it ever acre difficult to use knowledge well — 
or CO store it, for that matter. Conputers hold the proniee of 
helping to solve the diletsjaa but the cost is hi^* Cornell's 
library of more than 4 million books can be made acosssible to 
users, as can the resources of other research libraries, 
but the cost will be more than $6 million in "front-^nd* costs 
and an added $1 million in operating costs for at least the first 
five or six years. There is little likelihood that this 
long-term cost will decrease. 

Cornell operates, vith KfSF funding, a Materials Scienc4t 



Odnter* itsis collaborAtion betMen p!r^ci8t8# dionistSf and 
engineers is th% lacfest of foitrteeo such pcogrns f mded bar the 
Ft>itndlBition« It has operated foe 25 years and has mtttributed 
signif ieaAtly to the nation's ecoMray tbrou^ti re8ear<^ and highly 
trained persomsel in the pro?srties and oses o£ materials so 
essential in eaiy applications in Bansi€acttirin9# a>nstructioii# 
and fabrication* This fisidaMntal bet interdisciplinary area of 
sta<l^ intersects every aspect of ooc dail:" lives* Proai the 
buildings ne live in^ the cars ve drire^ the surfaces ve drive 
on# the clothes ire vear, to the eedical devices t#e ifl^iXant — the 
list is ine«haustik>le» 

Por the past deesde# the Cornell Materials Scimoe Center 
has made capital ei|ui{»€nt one of its hi^st priorities* (Ibe 
othec is stact'^up si^mort for nflir# yoong, faculty.} ttie Center 
allocates a einisise of 151 of its had9et to capital equipient 
each year* in some years^ the allocation exceeds 20%. these 
funds are suppleeented from time to time by major individual 
equipment grants* Xt is anticipated that this poliqf vill be 
continued into the foreseeahle future* 

Thece has been an unprece^nted and eirploeive developnent in 
new# sophisticated research equissieot iu the past 20 or c^o year8# 
fueled tY major advances in electronics and computers* Industry 
and govecnntent have bad greater resouross than the universities 
and this has led to a substantial equipment gap* It is' 
nevertheless the Center's estimate that it is not closing the gap 
in com|jari0on with the equipment reso;:rce8 available in major 
industrial and governme t laboratories* 

The University^ vithin the last two yeaks$ has made a very 
substantial commitment of funds to help the KSC sustain its 
equipment base and to make more useful to resear^ers from 
Cocnell» other universities^ and industry* We have proposed to 
SSF that we vill provide ^00»000 to assist in the 
purchase of three major itms of equipment that will cost a total 
of $2 million. KSF is asked to provide the remainder, the 
individual items, all essential to the study of surface phenomna 
m industrially important mater ials# cost $956,000, $700,000, and 
$350,000 (two electron microscopes, each very different in 
function* and a device for depositing and analyzing thin films)* 

It may sound as though this is a "good deal" for the 
Uruvecsity and in fact it is* The Dniversity^s problem is how 
and where to find such fia:|or sums of 2oney« Ihe cost of the 
ecTuipcnent needed is increasing mudt K^re capidly than inflation. 
It IS not a matter or simply replacing worn out instrusents* The 
new mstrumencs extend our ability tc measure and evaluate. They 
90 well beyond instrtiments they replace in performance as well as 
in cost* 

la the general area of materials science research, despite 
the cofnritaient X have ^ust descrited^ we can identify a need for 
note than ^4 Killion of new cquipnenc ac Cornell. Without it* 
our value as a research and teaching resource will inevitably be 
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cott^OBlsed. ffe hava no aotiree to wttich to titra for tboM f iiadt* 

A closely related acea ia long-term research In suj^rt of 
computer chip develo(«ient« Cprnell operates a irecy sueoessftil 
llBtional SubBlcton Facility. It is the only center of its kind 
supported by the USF* Cornell provided funds for the construction 
of the facility* NSr proirided funds for eiuiinentr and both proeiA 
operating funds — as does the seaiconductor in^stry through a 
srant fros the Seeicon^^ctor leesearch corporation* 

In this vital area, ve have identified a need for more than 
S5 million for new equipaent during the neat three years. 



A third exaaiple ot nei^ equiiment needs is less specific hut 
it is^ nonetheless, real and a very isportant deficiency. As 
young people replace retiring faculty, the areas and emphasis of 
pro9tams d^nge* Neir facul^ memhers need laboratories with new 
capabilities and new, often different, kinds of equipent* 
typically, we must find between $100,900 snd $300,000 to eguip a 
labccatocy for a new faculty member. He don't Always succeed. 
When you realize that we may appoint 20 or more young scientists 
a year you can understand wliy. th"* ^rtent that we cannot 
l^oiride the best possible start tor these young faculty members, 
i^e limit our technological growth and the value of these faculty 
me:xtbers to our society. 

The situation with respect to nei^ facilities is even »ore 
acute. In areas where we have great scientific competence, we 
have identified more than SlOO million in facilities needs, 
these areas include biotechn-^logy, plant and molecular biology, 
Qicrobiclcqy, animal reproductive biology, v^^terinary mc^cine, 
astronomical and atmospheric scienoes, electrical engineering^ 
natecials sciences, computer simulation and theoretical 
con^putations, &o::xal snd economic sciences, computer sciences, 
and sanuf actur in9 technology. /Ul have been identified as areas 
of national priority* All are areas in which we have the hman 
pott^ntial to make a much greater contribution. 

In concluding this portion of nv testimony, 1 should like to 
quote f rur Kxcnacd OeLauer, Under Secretary of Defense for 
mece^tch and Engineeringf who recently wtote to the President: 
"Since thi* (rid-70*s . . - we hwe allowed cur technological lead 
to ecodti and our support for education and resear:rh to decline. 
Qjt teL^eaiih dnd tescbinq instituti^iiS already ate having serious 
^irficulties producing the quality so^enti&t:> and entjinceis 
needej to legain the technological lead so essential to uur 
£utuifr security and economic well r^ing* * 



Indi tc- 1 Cos»tG 

The f«>Df. rwo years hctve i^ee:- ir.cr eased attention paid to 
ui'.ivtr i.iLy moAtect cost rates Ivr fe^ierall^ sjjfon&ored 
re^tfarjn. In FY '83 md '94, the Departrc-nu ot Kealth and Hjn^an 
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Services i^opoMd cutting reittbiuseaent o£ indirect cost by lOi* 
Onivecsitiee objected to this s^oposal as acbitcaqr 
and destcactive of the institutional capacity to conduct 
federal ly-sponsoted research, this proposal is not part o£ the 
A<kiinistcatIon-8 FY *6S bud^ti the President's Science Adirisor 
has pcoposed a stu^ of the issue in the context of the 
universities* continued capacity to undertake federally funded 
research* 

Kb you iuiav# cost^hased rei»tursesent replaced a fixed rate in 
1965. At that time, the feteral ^evernsent deci<ted that institu- 
tions should be reimtwrsed for the actual cost of the rejiearch 
(after factoring in sandatory cost faring) instead of a flat 



In the period fol lotting the resoval of this ,cap# indirect 
costs have risen to reflect the actual a>6ts of the research, 
nese include inflation (vhic^ disproportionately allc'^s 
indirect costs} # increasing federal regulation* and the federally 
instituted requiroients for 9ore detailed cost accounting. To 
Bm up the major reasons for the in^ease in indirect costs as a 
percentage of total costss 

1. Indirect costs were artificially capped in the years 
before 1966. 

2. Inflation has resulted in a greater rise in non- 
personnel msts than in salary costs. 

3* The cost of compliance with government mandated health* 
safecyr social and acbiinistrative standards has in- 
creased. 

4. The nature of research has changed: it is more complex and 
requires greater institutional sup|K>rt; research teams and 
otoie \h \te larger; more equipment and other resources are 
fihar< J ^.^'i the costs are charged to indirect cost 

catev instead of direct cost categories. 

5. Legitimate <»sts of research* once covered by 
university resouroesf must now be recoveced throu^ 
indirect cost reimbursement. 

6. In a period of increasing financial stringency* 
universities have i^acticed better management 
and have improved identification of costs. 



The most recent revision of 01© Circular A-21 (which sets 
forth the oasis upon which indirect costs are calculated) 
included allowance for interest paid to external K>urces for 
construction and renovation of facilities. While this change was 
welcooef it is not likely that it will contribute 
significantly to the renovation or construction of university 
research facilities in the foreseeable future. There arc two 



rate. 



reasons for thiss 
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X* Ibe aifvaatages ia isidireet cost rewveqr accacna only aftar taa 
inatitutioi) has obtaAMd fimda £oc facilities 
item an "external aotxcmt* buA funds ace not available 
on a si^MUJicant scale. 

2* Conoorn over increases in indirect cost rates is such that 
universities are reticent to take ai^ actions tlwt vill 
increase tli«tt» 

It Aould not be overl^^d tliat indirect cost rates are 
always amoved retrospectively, in discussions vbidi involve 
continuous and detailed federal aadit ai all cos^s alrea^ incurred* 



The Role of coveroMnt in fi^ostering Onivercd^ty- Insist ry Relationdiips 

Industrial support oi university research is one of the most 
significant developRents of recent years, hut the significance 
can be easily overstated, the magnltuds of industrial support is 
ncm about 3% of total university research expendltiaresf fen 
eiperts see it ever rising to sore than 8-*16l. Further, 
industrial suj^rt is not a nes phenooMoon. It has existed for 
decades in a great siasy of out leading inMitutions. 

Still, the sagnitods of recent developsents consti* 
tstes significant cbaiK|e* In every year since lf70, industry 
funding oi university-abased researcht in constant ^WLlars, has 
inci: eased* fbtal funding doubled between 1970 and 19t3| it 
increased by 11% in 1980-81 alone. According to Sdence Indica^ 
tors 1982, half of the suji^rt is in englMering. 

A varied of funding sechanisss, institutional arrangfisents and 
cooperative agreements are in plan amd more are being developed. 
Often the award of an equijnent grant from the RSf, DOD or 
another s^ncy is proving to be a catalyst in the formation of 
these new arrangnents. So an impc»;tant side benitfit of federal 
investment in research eqaiiment is the stimulation of new 
research relation^ipe between intestcy and universi^ 
researchers who are a^opriately equipped to ad^ess resear^ 
questions of interest to industry. 

One of the most si^iificant incentives developed ty the nteral 
goverment to stisiulate industry suf^rt for university research 
activites is the provision of the Economic Recovery Tax Act of 
1981 whidi encourages the donation of research equipment to 
univensities* This appears to be having a very significant 
impact, in certain corporations. It ou^t to be strengthened to 
provide for the donation of instructional equipaent, for eruip-^ 
Rent previously uB^d by the donor for less than three yeart, and 
to remove present ambiguities c^er the ^nation of computer 
sof tware. 

This tax incentive clearly is valuable where large 
ccrporatioAS are cMcerned. In the case of email, innovative 
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c«Mni«8r however, diffecent kinds of fitisuXi ace seeded to 
assist in the dBvelopaent o£ sophisticated new instrmentation* 
University reseaccliecs have special cequiresents for this kind of 
instctfiBentationf and can piv an ia^poctant intecactive role in 
assisting a aaall coo|ttry to meet the difficult challenges 
involved. We need to find new w^s to assist in i^ocucing soch 
instrusM station and to assist the industry-university interaction 
to take place* 

The Economic Recovery Tax Act also prcnrides an incentive for 
the support of university-based research* the effectiveness of 
this particular provision is sooiewhat sore difficult to assesfif 
but in tise this too oi^ j^ove hel^ul. 



Kr. Chainsan, these hearings have raised questions of siajor 
importance. Our present responses to tbea will influence our 
national life well into the nejct century. We wish to cooaend and 
thank you and the Committee for raising these fundamental issues. 

I will be pleased to answer af^ questions you may have* 
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- APFGKDIX 



Vm Sm RaMAcch and DevelopiMnts The CS^anging Scene 



National Expenditures for Research and Developaent 

Total national R&D expenditures have grown steadily in 
recent years, although the basic research cc»nponent of that 
growth has been ssodest. According to a recent report by the 
Congressional Budget Office^ Federal Sup^ ^rt for R&O and Xnnova- 
tion# R&D funding has increased 41 percent since 1980 (an 
increase of 10 percent in real terms). In rY-1984, according to 
figures prepared by the American Association for the Advancement 
of Science (AAAS}, total national funds fos H^V will be 597.9 
billionf an increase in current dollars of nore than 11 percent 
(6.2 percent in constant dollars) over 1983. 

Ir.tlationr however, has taken a severe toll on the Mtion's 
total investfflenL efforts. A sixfold increase achieved during the 
peiiod 19^0 to 1983, adjusted for inflatiunr is only dbublmg. 
{Universities a.id colleges ©ore than tripled their own investment 
in RkD over this peri,od of nearly a quarter centucy.) 

The iederal role in R&D is hanging, both in the magnitude 
ol Che federal investinent and the character of the work being 
supported. Defense- re? a ted !t&D, including Department of Energy 
iOOZ) 6etense impending, has grown fros 48 peroent of the total 
RftD b-uget xn I9fi\j to 70 percent in 1984 a real increase of 53 
percent. Host defense R&D funding is for develop^.ent, not 
fundamental reft^ardi. According to the Congr ession^ii Budget 
Office report cited earlier^ DOD spends b^ far the tallest 
proper tion o:i basic and applied research of all the major 
ajer. -ICS that fund si gnificart axcunts of P.&D. it 
defense- related develop&enf funding is emitted* ihe real fundii^g 
for R&D in ^^-1984 is only 78 percent of the 1^8C le/el. 

While th.- Actninistration has increased iei^:n:ie-i elated R&D, 
it has cui civilian appUeJ R&D and at the ci»e pcovi4ed a 

cooper.satory government- wide increase for U:>ic research c.C 10 
percent over four years. This de-entpnas&zo . applie;^ research, 
oftitfi* c.ea \ rts the bridge tj technolog;cil irn-^-ation and 
mdjs tr *. al dev^lofs^er^t. 

TJie P&l) rcle oi ipdustry is ali>o chanqJii^. In 1980, ijx the 
fxrst tlii\e in 20 ^irt, industry invested rsore than the fe<^ual 
gcverr4i>ent m k&D. In lJ84 industr. accvunted t^; an estiirated 
$50 uiilior I;! e t jres, sligntly ©ore thin hiiit the 

national tcr.-^i. Thcs ir.dust.ry ha«^ r^;o?ne t;*e latcost source uf 
PikD liupport n the U* a. y.ust ?f industry's mvest^^^nt, in the 
car.e cf feuctJl defcae Hi-P, is in ievelopisent, not fiindainertai 
r e&eai cn» 

Universitiec ai^^ fuiid revea^c^ f rcn tr.eir own ar donated 
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soutces. these funds typically are spent to augment particular 
reaeacch programs or to proi^ide seed funds for young 
imrestxoatocs. In 1984 universities and colleges spent an 
estimated $1.7 billion of their funds for research, a sum equal 
to lust 1 percent of the total industrial effort. Science 
Indicators, however^ projects a decline in R60 suj^rt presided 
tjy the academic sector, the s^e report projects expansion in 
industry R*D investaent (ifhi<± grew bethreen 1980 and 1983 at an 
annual rate of 5.4 pec cent in constant dollars), and i:i federal 
investment Cvhi<* grew at a rate of 3.1 percent). 

As a performer of R&D, industry accounted for 75 percent, or 
573 billion, <rf the total national RsO effort in "f^-^,,^ 
Government intramural laboratories accounted for 511 billion. It 
is predicted that universities and collets this year will 
perform a total of $8,4 billion of the total S97.9 billion 
nitionaX R&D effort. 

To illustrate he effect of 5r»f lation, academic R&D grew at 
an annual average rate of 12 percent durtnq the 1960* s. that 
slowed to 2.8 percent In the i970»s. In constant dbllars, 
expendituiee for academic R&D are estimated bsr Science indicators 
- 1982 to bi»ve declined slightly between 1980 and 19S3. 



Kationai £xpendiu t*-** for ti^isic Research 

M.o^it Academic R&D h .stocicaily has been basic recearch. 
Science Indicators - 19t' estimates that 25 percent of all 
rt^earch and about 50 percent of the naticn's basic researtrh 
carried out in university laboratories. The pixm-ry national 
sources su^i>ort for university basic itsearch aie ::SF, KIH and 
the wtncr mission agencies of the governaient, Tc9ethec they 
account for 70 percent of the total national support f i-L .ic 
rt,'£;eat^h, and they also provide ab>ut 70 perijen*: of tne tota. 
investment in academic basic researcn. 

Mo:isured in constant dollars for the period I960 tw 1983, 
•■ne total -.atir>nai investxent in nasic rescaicb ^r«if aitto£.t 
iiit^etcld from $1.7 million to $4.3 billion. The icderaJ stiare 
of thai ir.vfcstsient grew froBt $1 Million to $1.2 biiiicn. 
I-.ci.:^'^*-/ expenditurer increased sr, a factor of 1.8, froa 5497 

. o S914 ftilixoru Undustr^ 'c roil-doIlar experuiitnres 
"lor api^lieJ research xLt«o:,t tri^-led anrf inve&taent in ac?veIofc»ent 
q-jaai^Lled.) nnivervities and coliciqec ii.cceased rhcir own 
c,.i.^ti".t collar investiaents m tasic restatch tc;ir..uld, froa 
TTiiliic'; S440 aiillion. 



Trci.i- ii. Academic Science and Engineering 

r.e hmdred years age, fewer than 2 ^^rcent cf our citizens 
tietwee tne agcr. f-t IS 'ind 21 enrolled m hi^er tdiication. Now 
V. • o£ tne iRdividudils vt college arc enrolled :n our 

33CG su jniV4^r:ii'wies and colie9es. Orie-third our four-year 
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institutions have teen establiafaed sinc« 19«0| 1447 of ouc 
fouc-yeac colleges of fee scAenoe and engineecing degcees. 

the nuMbec of institutions (€fering advanced science and 
fl' degrees has doubled since 1960. the amber of 
tfit?f5 ?'S*?Li" science and engineering awarded annually has 
r ff^ f/^"** "»* our universitiM have 

i%lriT4 * inveatsent in undergraduate 

f?i^ ^" ^^^i doctoral institutions a^rarded 54 percent of 

ail baccalaureate degrees conferred in the boimtry. 

The total enrolisent of science and engineering students 
increased dramatically during the 1960'8, and now it is rouahlv 
^f?Ji";flL' '^^i^^^^ historically hli'^Svils. SJlJtint 

Se« d,5^l^"'ill'If£°^'l"** within and a»l^g specif icffSS. 
tusss cnanges will affect our capacity to aeet the nation! s 
future scientific and technological needs. "-"©R s 

Changing enrol Iment patterns in key fields, sud) as coaputer 
sciences and engineering, are creating serious problems ffT*^ 
^rr^Jir". faculty. Between 1»70 and 1981 

the number ot t.achelor degrees in the computer sciences iaaeased 
!«i?^nl^/'°" " iScOOe). OndergradSate engineering 

enroilaents ace at a high point, with students drawn by an 
attractive job market. ^ 

An important problem ig to attract a sufficient nMber of 
U.S. citizens into our graduate prograas of science and 
engineering, at a tiae when unprecedented numbers of foreign 
^■'^2 f«?^® ^'^Jit*^ tesearch institutions. Durina the 

period 1974 to 1981, foreign students accounted for alw« 50 
percent of the net grcwth in science and engineering g-^Huate 
student enrollnent. * 




sical 

Foreign researchers ..re accounting for an Increasing 
K^'*!'^'' postdoctoral researchers as well. In 1981 the 
proprticn of postdoctoral trainee - at doctoral granting 

°^ foreign origin was 46 percent: m physics and 6» 
percent ;n engineering. Some of thsca students remain in ho 
I'i'^L'u,'''''^ return home, leaving us with a continuing lack of 

highiy qualified and trained U.S. citizens to be faculty and 
.'eseaichers in crucial f lUds of science and engineering. 

fr.ri.il!l^!;.il r-^'^V^ emphasized, is not a problem of too many 
foreign btadent:. attending oar institutions. Our world-wide role 
IS a genuine strength and national treasure. This is, instead, 
K-Lr*^^*^? 'i-'- ii^^i^ity to attract a sufficient niasber cf 
toigtiiy qua., if led and motivated Ametxcan citizens. 
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Ibe i^ottanee to our uoiveEsities and our resMcdi 
etitecncise of addressiog this pcoblem is oadecsoorsd tv tbe fact 
that in 1981, alaost 30 peccant of all adantista and 5 pecaant 

all enginaeca in the U.S. ireca «3ployed bjf cduostiooal 
institutions, priaacily ty ous univessitiaa and out solIagKs. 
More than one^balf of ovx doctoral level aeientiats and eogioeaca 
ace enployed in our universttiea and colleges. 

In tbe fall of 1901 an estiMted 9 peccent of all full-tiae 
engineecing facul^ oositions were vacant, ibis shortage 
occurred despite a 12 percent incceaae in acadeaic RftD 
expenditures (in current dollars) in engineering. Moreover, 
total undergraduate enrollments reached new beightaf growing at 9 
percent per year. Ibis places ^eat burdens on teadting faculty, 
who are increasingly baapered by eutaioded research instruaents 
and instructional equipaent, and by outaoded research atd 
instructional laboratories and facilities. 

Mr. MacKay. Thank you very much, Dr. Rhodes. 

Mr. Mtneta, do you have any questions? 

Mr. MiNETA. Hiank you very miKrh, Mr. Chairman. 

Doctor, welcome to the panel. Your persevereni* in gating Mre 
through Hagerstown is very much appreciated by us. 

Let me just ask about the whole issue of a point that wi» made 
by I>r. Young, the chancellor from UCLA, about tying the support 
for research infrastructure to a specific project so that it £»n get 
tl^ necessary ammints for the construction of faciliti^ so that we 
are not just funding the research effort itself but whatever might 
Imve to go alcmg with providing that. 

Now to what extent wwild that be, mayb?, a transfer from, let s 
say, a State university or a private university to the Federal level, 
and given the fact that we have a shrinking pie rather than an ex- 
panding ?ie, how do we then try to determine whether or not we 
ought to be dealing with the infrastructure or the iHiilding part of 
it as compared to the project itself? Should that be done by peer 
panels? Should that be done through NSFs— whats it called— 
crossKlisciplinaty research and engineering program type panels? 

Dr. Rhodes. Mr. Chairman. I did not have the benefit of hearing 
Dr. Young's testimony, and so let me reply not knowing exactly 
what was said, but the questkin you raise is a very important one. 
The aeed you have identified is a fundamental one and. as I men- 
tioned a moment ago, I think it is the most serious long-term need 
the universities fa^ if we are continuing to serve the Nation «ie- 
quately in our re«arch undertakings. . . m. 

1 think the Federal Government has to play a role m this. The 
development of state-of-the-art labs, in some of the high technology 
and the most advanced science ar^, is one that 1 believe State 
governments and private funding are going to be unable to meet, if 
we take the overall needs of the Nation. 

As to how it is done. I believe the peer review system is one that 
has served us very well, and I and others I know worry that the 
politicization of the award of facilities funding could in fact weaken 
our long-term effort. We think the best judges of «)mpeting 
needs— and they will always be competing— in the field of Kientific 
and engineering facilities are those actually working in the field, 
and that's why NSF and similar peer panels seem to us to serve 
the Nation's interests well. 
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Mr. MiNi-rTA. But how do we get away from the realities of the 
pdittcization ol' the process? 

Dr. Rhodes. My hope, Mr. Chairman, is that 

Mr. MiNKTA. We experience that right here in this committee, 
not on any partisan basts but prdiably by the kind of an area that 
you rejpresent. I happen to represent that silicon valley area, and I 
am pleased to hear that Semiconductor Research— SR(?— has 
money at your institution dealing with semiconductors, but we are 
going through a tremendous program right now or a decision on 
this thing called the Centers for Advanced Materials out at Berke> 
ley- 

Dr. Rhodes. Yes. 

Mr. MiNETA. Other facilities or universities are saying, "Oh. hold 
tt. we can do it just as well," and yet we have all of the giants in 
the semiconductor industry in our area saying, "We cHight to do it 
at Berkeley." Berkeley is outside my area, but still the political as- 
pects of it get into it. Even though there has been a peer review, 
there are still others saying, "No, it ought not to go there. It ought 
to go somewhere else, or the money ought to be divvied among 
other universities." So even with peer review it doesn't really 
eliminate it because we still have the authorizing committees in 
the Congress and we still have the appropriating committees that 
determine when in fact, where in fact that money will be going. 

Dr. Rhodes. I understand that, and I don't think in reality we 
shall ever escape it. I'm not sure that we should hope to, but I do 
believe that the difference between the best and the second bert is 
enormous in the field of research. It's not just a ^p: it's a chasm 
between the two, and I hope that we can stay with procedures 
which simply give us the best shot at recognizing the best. We shall 
not always be right. There will still be some political consider- 
ations, but I think the way to do that is to identify needs, to make 
block appropriations, and then to let peer panel groups make the 
awards. The worst solution. I believe, would be a buckshot type of 
approach where we scattered a limited level of funding between a 
lai^e number of institutions. That will buy us nothing, not even 
harmony in the long term. It will certainly not buy us pn^ress in 
scientific terms. 

Mr. Mi.NKTA I chair the Aviation Subcommittee for the Public 
Works and Tran.sportation C>)mmittee, and in the bills that we 
produce from our sutx:ommittee I want to make sure tlwt we don't 
have place-naming, that we don't place-name projects in o ir bills. I 
constantly have to fight the Appropriations Committee to have 
them not pince-name, so that we could let the objective merits of 
the appliL-alions coming in determine where the moneys will gu. 

But. by the same token, if the moneys, are going to be or the dis- 
tribution of those funds is going to be done on a political basis, 
then I have n«i alternative but to have to seek th<Ke funds for my 
district, or any ai' the meml^rs here have to do that on their own. 
It s such a difilcult thing to trv and keep a "clean bill." free of "no 
less than or "up to. " shall be used for this project or that project 
in our aviation area. But it's a constant fight, beiause you're 
alway.'; having to say no to your own colleagues who come to you 
and say. "Hey. Norm, would you put $2i) minion in for mv airport, 
because we really need it. we need it for economic development." I 
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say, **AbK)lutely not/* and a& long as we can keep it that way it 
seems to me we are OK. Then we can allow objective merits to de* 
termine whether or not airport A or B or C gets funded, but once 
you get Congressman X. Y, or Z fighting for their own projects— 
again, in the field of i^earch I find that happening here, and I am 
a new member to titis committee — so I am going to fight Just as 
hard for the projects that are going to be benefitting the State of 
California or an interest of mine. I am just wondering how you 
ever get away from it, if it is possible, how you do. 

Dr. Rifones. I understand the tension, and I wish I had a simple 
solution to what is really a very complex prdblem. I can only say 
that universities face the same kind of problem, and their presi- 
dents share in it. But 1 think wttat weVe got to do is just to insist 
that there will be no funding to distribute, no wealth to reallocate, 
unless we can generate long-term wealth for the Nation, and that's 
everybody's priority. It is eveiy constituent's priority, and our best 
hope is not a short-term solution that gives a short-term benefit to 
one community. It is a long-term solution that increasi^ our eco- 
nomic strength, that improves our industrial productivity and gen- 
erates national wealth for all. I hope we can maintain that bal- 
ance. 

Mr. .MacKav. Mr. McCandiess. 

Mr Mc'Canui>:ss. Thank you. Mr. Chairman. 

Dr. Kh<Kl<*s, Si>me of your figures that you gave us in your presen- 
tation abiHit iH{uipment I found very interesting. 1 have that infor- 
mation on page of your submittal. 

Dr. KiiODi'is. Y€*s. 

Mr M(<'amilkss. I would like to kind of build a foundaticm. if I 
may. in the time we have. You spoke of Cornell us being one of the 
Till larget^t research centers. What percentage of your resi»arch 
money would come from the P'tnleral (lovernment, the private^ and 
then (he other stvtors? Can you tell us just roughly what that 
might repti»si*nt? 

l)r Khoii|.:s. Yes. Our tc^tal s{Kmsored researt h is just over $150 
million, and my ri*<-o! lection is that .^Ut> miiiton of that comes frmii 
the F'ederal Government, $ll<> million. It's rather more than two- 
thirds. 

Mr. M<'CANi>LF:i«<. IVivale, do you do much in the way of private? 

Dr. Kii<)iih:s, About !^ percvnt of our total comt*s from industry. 
Thai's aiK>ve the national level. The national level is around **i per- 
cent. 

Mr M<'CANni.F:ss. All right Then you refem»d to academic re- 
.•^e^uvh i-€juipnu'nt. as tht^ fact that only |M*rcent <if that repn^ 
senKtl the state-of-the-art and that INf percent of the tHK)ple sur- 
veyed said they talked equipment which inhibited the critical n*- 
.MMix'h necessary. 

Then the other |Kfint that I picked imi was that MI peiveni of the 
pt*ople m this group s^iid that their .support servict*s were insufTi- 
cient to maintain what it was they had in the way of equipnient. 

it SIW) out ul million in your budget coim-s fn>m the F<»der- 
a! tiovernineiit. theii wouldn't there be a p<irtion of that that would 
go t<ivvai"d the tvplacin^ nr the u{>dating or ihi* rc*quirc*d purrhi***ing 
of (ifuipment to carry mil what it is *hat you have h*-en given in 
thi' vviiy 'fan a^.^ignuu^rif in the rt>4^arch field? 
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Dr. RfiooEa Yai. Let me r^ly to that, Mr. Ohairmaiu that our 
Fecteral funding onnes to ua in two kinds of peckagai. Miu:h the 
biggest part cmms to tis in re^xmse to {mrtkiuar reqi^ste for par^ 
tkular research {Ht^^raim. Those tmlividual iMtigraura are fuiraed, 
and they may or may not contain equimi^t (Mtoi eqiuianent will 
be requited but that requMt will not be met* even tlmigh the rert 
of the funding is provicted, m in a few cases tl^ do provide fund- 
ing but in mo8t not cm the scale that is going to serve the overall 
Uraer needs. 

You can't, for example, get a major new |Mece of instrumBitation 
co^it^, let's say, $L5 millimi, mi a mimll researdi imiyect 
$300,000* The National Sconce Foundation and otter agencies 
won't generally accept that need, and it's the larger s^e inrtru* 
mentaticm wtere we face nuyor pn^lems» inrtrumentation shared 
by dcHsens of sdenti^ and enginernis. 

That's package No. 1» funding i^^ed to particular scientific and 
engineering proMems. llie seomd way we recei\ne fuiuUng from the 
F^«ial Government is in a block grant for tte Materials Science 
Center, for example, Uiat I talked about very br^y. Fnmi that we 
are free to allocate funding ourselves, and on those grants we do in 
fact set aside 15 to 20 percent a y^n* for equiimient replacement, 
but it doesn't b^n to keep up vrith wr needs* Tl^ ftelcis in whteh 
we are engaged are changing so rapidly that equipment has a more 
and more limited useful life. 

Mr. McCandlsss. Within the budg^ of the university itself you 
would have the three eateries— Ceurilities, personnel, equipment 
maintenance — and the others, 
Rhodes, Yes, 

Mr. McCandless. You touched on this briefly but, since you are 
a large research center, is there a line item in your iHidget that 
sa:^ replacement of equipment ^urh year when it comes to the ap- 
proval process? 

Dr. Rhodes, There is a small line item in our budget. It's very 
small. From our total budg^ it's less than $1 million but we (b at 
year end with funds — scrambling to find them where we can--- meet 
equipment needs which are the most pressing. We do go to indus- 
try for speciftc gifts. We had a m^^r one from a nu^or corporation 
just last w€>ek, and we do share costs with the Federal Government 
in buying mi^r pieces of equipment, Init we do not have a lai^ge 
enough endowment to put aside a signiflcant portion for equipment 
replacement, and we rannot add it onto student tuition which next 
year will be over $9,000 a year. 

Mr. McCandless. Yes. I have had some experience in that field 
of tuition. 

Would these figures reflect^ say, the top r>0 m^r research uni* 
vemittes? I understand that this is a compilation of an entire 
grouping. 

Dr. Rhodes. Y^ This particular one, the National Science Foun* 
dation. fm not sure of the sample on which it was based but I be- 
lieve my colleague. Mr. Crowley, may be able to help me. 

Mr. Chowi^. I don't have a detailed answer to that. We would 
be happy to supply it for the record* 

[The information follows:] 
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The National Sciencf Foundat^ re^iwled aa s gurvey of univer^y -wearch 1^ 
•tramcntiitiaii syatwiis in thrt« selected ftekb-computer and p^i^ «" 
ettgineerii^. The survey covered 48 univ^wtiea eelMl from the }57 teigertwa- 
demk reaeaivh and devetopment perfimiim. than 90 percent of Uie depart- 
ment ehairperaonK and inwst«Btot« in these fiekto at thew univet«itiea responded 
to thue surwy, 



116 




HI6HUGNTS 



W 16412 



Ofi«*fourth of Acacfemlc Research Equipment 
Ctatstfiefl OlMolete 



\B-.r,^fl, H^' 



Cm t 



: srr.i'.. ft 




ERIC 



120 



117 




-fi.%*ff «. -f'tm*: ;irft,«"t <4*fiu "iie^n^nft 



c^p^mtkM r«M^«fi j«ftte/n«ftf tfiMrtBt w#fi cUitidtitf m 



ifNr n-i->«i>A«| •n»rn<0<-- i<Tfi«t»ied of tf«ni« pu«cfl««^ 
hrii«T« iif '*> tf*t*i ' ifttte cam^rer tcivn^vt K«mr<*r 

«n •■«t.ctir>l( Ltfmiif<tfn itMS^^fcd pricrni aii wiNr< 

£n«. r», .ll .f ^tr tfi ^c^irf^tt rrMar^fi inUfMm*^< 
■ « it J H.*» ^rMfft m ihv p^«t(ul *i^n^0* the n««dMf« mv 

II ■ I i» .lift' .tftj* i » p..f > ift Ihi:»i I' -.^tft*^! ittf rffij 'h« 



'*■•■%. «.«i«MW n in W»«fl li« 



• ••I » -"^j rL-^-r*.-"! I- » id- 

■ « I :« ^fr^.:* 4 - i l.^-jie 
........ » , 4 » ■ ' <• '•■r*^ J.r.ti* Vjj.t'fT 

PURCHASf 

- . . ■ • .. - . 4 » I** 

• * - . -•••■..If' "fcl jH.' 



CMS 




ERIC 



I2j 



118 



^ ^^m^ ^ _ 

if ^<^n Fr^«l fii ndinj tmm. *m tte DvRira mi 

jh- ' • '^« . Mt'^:«' «« .« nir« ~fl iMTUtfi' »i «- 

n^-ri.>^ m4,i^t,0PK 'fi*' n'>«*<C4l *«.»«f>ct* ^pvff.efli 

• • , : - - . - - r . -i^'L^f rtvrrt.'it'i 

• « i^^^"*** ^[.••I'lf.ni fii»:T<«^,i 



N^'jFl. ««p#fCfWfl/ if^fk|««fB4.« pr(»«i««ats>vft f«.en#i 



1 Ac^494ii4C 'vMCclt •^••Iryiwti ^yvtsfivs 
Mttrc* of fcmtfft 



'•M'r *0t»*' 

J*' V-flP^ 



2t 



:t-^> . • <Y tttf*tt >^f ufi«f«{it< fet««*n>.r^ t<^<i 



# 









»71 
































































' " f 


4 ) 




'f « 










P 


% 


« : 










• 4 


t 




* 








1' « 






'ft 




« - 



123 



119 



Mttwr^ma. 1ati«MMalitica|>ibAty tftg g<b li 4ft >i it i i i 

!<iaiii« dfld VKiin^ttl fffflC^ m ii W lil Ulfl ifi AmT 4«pvt- 
Mft^Mlm tcwrcnH-* ««otil««<. ^p«fc«iif- ^ 
<f«^{c ^ 441 percent- tft^MiliUMI Tb« t»«t l*f aat#fr 

to itu.' uitar iMd S £ ^fM iW^rmiMH noted ftiO t' t t W ti 

Uk TtK cttmpifrr tct«natft $0 ptreefit of dt«rporMMii 
rrt^rrd tftt' ft*^' tcM rfb«NUhUr i9 tlictr <if#«m(«mM iMfw 



A mora 4oiflilorf AOo^^ttflitf nyv^ ooosMii ii^ia§^1i 
t«Mto k* pMbMMd is m*. n« MGMM iriMM at 





• 



« 



ERIC 



123 



1^ 



Mr. McCandle»». I guess what I am tryii^ to establkh is« if this 
is a cross section of the total university system 

Dr. Rhodes. It is. I think it s reasonably representative. 

Mr McCandless. Then if we take the top 50 universities, how 
might they fit percentagewise in these eateries? Would we sav 
that only 16 percent of their equipment is state of the art, or would 
th<^ top 50 uni\^rsities have li5 percent state of the art? 

Dr. Rhodes. My guess is that the figures will not be very dilTer 
ent from those. I am sure they will vary a little, but I think these 
are representative figures, and we can give you the information, 
the sample size on which it is l^sed. 

Mr. McCandle^. Getting hsu:k to the support services and Cor- 
nelFs budget, it would appear — and maybe my awumptions are in* 
correct— it would appear that in the case of an institution such as 
yours where you have the high level of resrarch, that there would 
be as a part of the bucket a requirement to be able to service that 
equipment, which would not be characteristic of your comment 
about the support services as being insufficient or nonexistent. It s 
kind of like preventive maintenance if you hfKl a fleet of automo- 
biles or trucks, to maintain tl^ equipment properly. Is that an im- 
proper assumption, that you do not have facilities to maintain the 
equipment? 

Dr. Rhodi^. No; it s a proper assumption. In an ideal world that 
would be the case. It is a very difficult thing to put together a con- 
tinuing service arrangement— by which I mean machine shops and 
electronic shops and so on — from piecemeal Federal grants. We do 
the best we can, but I think most people would agree we do a very 
inadequate job there. They are n<rt nonexi^nt but they are cer- 
tainly inadequate in most universities. The problem is that they 
are funded from piecemeal funding of particular projects, as well as 
some university support. 

Mr. M(l.^ANpLess. Thank you very much. Doctor. 

Dr. Rhodrs- Thank vou. 

Mr. MrCANDLESs. TUank you, Mr. Chairman. 

Mr. MacKay. Dr. Rhodes it seems to me that we are reaching a 
point where we want more research than we are willing to pay for. 
and it seems to me that we are reachHig a point where there may 
be finite limits on the amount, at least in the area of civilian re- 
search, that we can reach a consensus to pay for. Now when we 
reach that amount, it seems to me someone is going to have to do 
some painful thinking as to whether we should limit the scope of 
what we are doing or whether we should try to stretch our instru- 
mentation dollars more or operate in inadequate facilities. We 
seem to be backing into that kind of policy (kcision. 

One area that, it seems to me, is going to be more of a tocal point 
is addressed in the appendix to your statement, and it has to do 
with the number of foreign students that we are now serving. You 
make the comment that that doesn't mean we are serving ton 
many ftireign students; it means we are not attracting enough 
American students. 

Well. I could draw a difierent conclusion from that. Sinct* we 
don't have enough money to [my for everything, why don't we quit 
paying for all of those beyond the number of American students? 
Would we not then have a great deal more instrumentation 
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money? In other worck, have you not made a kind of a Federal 
policy and are we not. without thinking about it, sort of saying, 
•*WelX you can go ahead if you want to but we are not going to pay 
for it • 

Dr, RHoiif>:8. Yes. Well, there are pn^bly three things to say in 
respont^e lo that. Some foreign studenti$ stay ---I am one* of many 
yean^ a^o — and contribute in ways more or less useful to our own 
national scientific effort. The second thing to say about it is that 
these {)eople, when they return to their homes, I believe contribute 
to the scientific effort on a glol^t scale. The value of trained agri- 
culturalists going teck to India, for example, trained in our univer- 
sities, hiis b^n the m^jor factor in solving India's food problem. It 
has bi»en the turnaround, the swing factor over the last 10 years, in 
the improvement that we have seen. That has to a global benefit 
in which we as a nation, can take some pride. 

And the third thing to say is that I don't regard people at the 
graduate and pc^tdoctoral level— which is where our big foreign 
student concentration is — as a drag on the system. In fact, if they 
wert» not present, much of the research which we create would not 
be undertaken simply because of the inability of universities to put 
t<^ether the research teams that conduct it, so there are real bene- 
fits, and I don't believe the Federal contribution to those people is 
a major part of the total Federal funding. 

Mr MiNi'TA. Mr. Chairman, may I just make an observation in 
suppiirt of what Dr. Rhodes has said? 

Mr. Mac Kav. Yes, Mr. Mineta. 

Mr. MiNKTA. This year, of the five Ndael Laureates in the United 
States, three were foreign4)orn-— Canada, France, and India. 

I)r RhooI'IS. Those are important figures* Mr. Chairman. If one 
looks at the longer term picture, since World War 11, I believe the 
fiattern that you have just described holds up also. My recollection 
is that it is around HO percent who are foreign-born. That s the im- 
p4)rta!ice of the ones who stay here, come here. 

Mr MacKav. I don't dissyjree with what you're saying. I am 
simply saying that, taken in the aggregate, it appi'ars that an inad- 
etiuatf job hiLS been done of selling this idea or elsi» an inadequate 
Job has biH n done of selling at the Federal level the idea that we 
need to put greater support into graduate education and research, 
h would ap|)ear that the university community, which is the pri- 
mary point at which basic researcli is done in this country, needs 
to Ukh> ith efibrt more on the idea of selling the lK*nefits of this, 
but you don't nec*d ItHtures from me. 

I)r RnonK<* I accept that responsibility. 

Mr MAt'KAV. If we talked in terms of a stabili/t-d Federal role, 
at wbii h f)oint would that —you cited four points, the young re- 
searcher, the facilities problem, the instrument pix>blem— taking 
int(^ account that higher education has traditionally been more of a 
State R .sfKiiisibility. what would b<» the best Federal support role? 
If wt' lu-^t simply W»id you cHiuld rely on the Fi*deral Giwemment 
from now on lor a certain level of support, where would we bi*st do 
that*' 

\h\ |{Hnoj>;. Yes 1 would pick two out of the four. It's a little like 
d*H .^belher yc/u want to do without a right hand or a left 
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hand, but if I am pressed, and you are incasing me, I would aay 
that two are of prime importance. 

One is the training of young graduate students, joung research 
workers who will be the future leaders of NASA and Agriculture 
and NIH and every other Federal laiority and activity we have, 
support for graduate students. 

The second one is facilities, because the level that we are talking 
about m the support of facUit^ is one that the States and private 
industry are not going to be able to provide, and it's in our nation- 
al interest to have state<}f-theart labs, a few <rf them, in every one 
<tf tl» m^ competitive areas. Our overseas competitors do it. You 
mentioned, Blr. Chairman, a moment that we may well be 
reaching the limits of Federal support for research and develop- 
ment I am reminded that our most powerful economic competitora 
have a much higher ratio of civilian research and deveiomnrat to 
apposs national product than we have. I quoted the agures <rf West 
£5™T4*^*^ Japan being 2.3, and our own ratio 

bemg 1 .69 I believe we can learn something from their ecimomic 
»r«»gth about the value of that level of investment 

Mr. MacKay. I fully agree with that and feel that that also is an 
»Mie that mu^ be developed in a w^ that the common person un- 
derstands that he or she has an interert in that and the future of 
*™^count»y to a great extent depends on those numbers you just 

Dr. Rhodes. Yes. 

Mr. MacKay. But it is not seen as something that is a "Joe 
Lunchbucket type issue at this point It is something that acade- 
micians and politicians worry abc»it. 

Are there any other comments or questions? Mr. Dyroally? 

Mr. Dymally. Thank you veiy much, Mr. Chairman. 

Ur. Rhodes, I just have one question: I note from the witnesses 
here, they all come from the big ones. I don't see Sllpperv Rock 
State leachere College appearing here today. Do you think that 
some research funds should go to the State colleges. State univerei- 
ties that are mvolved mostly with teacher training ami social sci- 
ences, et cetera? 

Dr. Rhooks. Mr. Chairman. I had the privilege of appearing 
about 3 weeks ago with the presidents of various smaller colleges 
to talk about the Federal role in undeigraduate financial aid, and 
we have a common bond there. 

. 'j!^.??* believe that you would serve our best national interests 
by dividing up the very scarce research funding that we have and 
giving every one of our 3,000 colleges a slice of the pie. I think if 
you do that you will really impoverish the smaller number of uni- 
versities on which our national progress in research depends. That 
is a hard stetement but I don't believe that every one of our 3.000 
colleges IS destined to become a m^r research university. There is 
sim^y no way we can support that. 

•i/XS^* ^ ^ *!?• i.^*""^ w to assure that each one of the 
.i,000 IS excellent at the thing that it reganls as its chief goal, and 
Slippery Rock is indeed excellent in what it does. 

. ^^.^J^^-X- y**" case of child development and 

^ly childhood education— and I regret I missed my friend, Dr 
Young, here. The Univereity of California no Icmger wants to be in- 
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volved in teacher training. Who does the research for young chil- 
dren, so that we can be able to train teachers? 

Dr. RuoofiS. I would come back to what I said a little earlier, 
which is, I think you've got to treat applications for research fund- 
ing strictly on their merits. If Slippery Rock presents the best pro- 
pcma! for research in that field. I would fund it without any hesita- 
tion at all. To go on its merits means that it would have an equal 
chance with the distinguished fs^lty at UCLA. 

Mr. Dymally. OK. Thank you very mudi. 

Mr. MacKay. Dr. Rhodes, on behalf of the committee, we ve»y 
much appreciate the effort that ywi have ma^te. Your written state- 
ment will be filed as {»rt of this record. 

If there are no otlwr qu^ions or comments, we are adjcHimed. 
Thank you very much* 

Mr. Rhodes. Thank you, sir. 

[Whereupon, at 11:52 a,m., the committee recessed, to reconvene 
at the call of the Chair.] 
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CbaifMn Fuqua, Representative If inn, ne^rs of the 
CoHiCtee. I as grateful for the opportimiCy to testify today. 

The nation la facing a crisis on its CMpuses. Hov, I 
know that you have heard this claim as often as the neighbors 
of the boy who cried •'Wolf" l^ard •^If , wolf!- this 
occasion, however, the alara is genuine, for I mm talking about 
the crisis in infrastructure that Halts our ability to educate 
scientists and engineers, I shall «K»t occupy the Coraiittee'a 
time by arguing that this country has a desperate med for aore 
scientists and engineers and for nore teachers of science and 
angineering and for aore research in these fields. The acts of 
recent Congresses prove that the Congress Is as aware of this 
fact as any group of Aaer leans, and mwh aore aware than aost. 

The crisis of which I speak relates to the ability of our 
colleges and universities to provide the physical facilities In 
which to educate scientiftta and engineers and to carry on 
research In these fields: classroom aiui laboratories* These 
facilities are different in kind from those needed to educate 
the great aajority of students. Science md engineering 
buildings require Increasingly c<^lex and expensive equifM^nt. 
and because that equipment is itself highly specialised, the 
buildings themselves aust be specialized. Scientific and 
engineering equipment is, for one thii^, often very heavy. The 
buildings that house It must have floors capable of bearing 
immense weight. Fk^reover, such equipment usually requires a 
carefully controlled environment: controlled in Its 
temperature, its air carefully filtered. The buildings needed 
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for scientific and 6figlM«riiig research ami iiwtructicin. are, 
io short, expensive. They are beer-sing sore so as science and 
technology advances* 

Moreover* the rapid pace o£ technological change seans 
that new equipmnt can becom obsolescent in a year* and 
obsolete in three. Buildings thenselves can becoM obsolete in 
a decade. 

The need for sore scientists and et^ineers. coupled with 
the increasing cost of scientific and ei^ineering education* 
sieans that colleges and tmiversities are faced vith heavy calls 
for new capital Just as they are facing an uncertain future 
because of declining enrollstents i^ieh have inevitably follotted 
the falling birth rate of the late 1960a and 1970s. They face 
increasing difficulty in maintaining their technological 
infrastructure because of the non*-profit nature of their 
operations. A private business faced with the need to upgrade 
Its physical facilities has at least the possibility of 
financing construction by borrowing against future profits. 
But colleges and universities do not make profits; when 
financially successful* all they do is to avoiU deficits. 
Moreover* they do not* on the whole* price their proJuct In 
keeping with Its costs students at a given university typically 
pay the same tuition whether they sttMly liberal artSr fine 
arts* science or engineering* although the cost of these 
programs varies enormously; the principal exception to this 
rule is medical education* where tuition in ttm independent 
medical schools is substantially higher. This is necessary 
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because aedical educatim is extremely expensive and posaibte 
because physicians are very well paid. On our CMpuses* heavy 
and necessary investnent in technological infrastructure Cannot 
therefore be recovered fron an increased tuition incoM 
generated by the students it helps to educate. 

It is no wonder, thereforet that higher education is 
having trouble as a trttole in financing the scientific and 
technological infrastructure that the nation desperately 
needs. It has been egtinated that colleges and universities 
can finance out of their <Hm resources no wore than half Che 
investment in technological infrastructure v^eded if we are to 
be able the educate the scientists and engineers our country 
ttust have. The difficulty is not, however, evenly 
distributed. We are divided into haves and have-nots. A 
cooparstfve handful of siajor universities — in both the 
independent and state sectors^^^-are inmensely rich. The rich 
independent institutions have endowments upwards of $60,000 per 
student. In the independent sector, which comprises ISOO 
institutions, a aere 33 have approxiaiately 90% of the total 
endowment. The rich state institutions are located In affluent 
states of which they are the pride and Joy, and can count on 
generous funding from the taxpayer. A few of them also have 
very large endow»ents. 

Moreover, all of these rich schools engage in major 
fund-raising drives, at which they ate extremely successful. 
The Council for the Advancment of Education, which produces a 
respected annual survey of educational philanthropy » reportu 




that in recent years 20 unlv«r«itl0fi*-representing less than 31 
of the number surveyed, and less than IX of all colleges and 
universicies—have received a third of all voluntary giving to 
colleges and universities. In the acadeiay as perhaps no*#here 
I else* u€ find honored the Biblical injunction that to those 

that have, shall be given. 

If such ••have" institutions can be said to have financial 
problems, these are siore accurately called »anai;e©ent problems, 
and they would be considered financial solutions at the 
'*have-not" institutions. 

The "have-not" institutions face the sKJst serious part of 
the probleiB, for they have the saallest financial base from 
tfhich to invest. This is not, I should emphasise, because they 
lack acad«iiic quality or cooBiitMnt to educating scientists and 
engineers. To the contrary, let me take Boston University as 
an exasple of e have-not institution* We acknoi#ledge that 
status because, even though our endowment ranks approximately 
60th among independent universities in terM of total dollars, 
«fe are a very large university, and our endotnent is spread out 
over nearly 30,000 students. We have, therefore, about $3,000 
per student, which gives us no more than $300 a year in 
endowment income per 8tudent--a derisory sum. Despite this 
limitation on our resources, our College of Ei^ineering has, 
since 1970, increased its enrolls^nt tt<m a little over 200 to 
nearly 2000. toreovet, **hile undertakli^ this major expansion, 
it has opened careers in engineering to mmen and minorities to 
an extent hardly equalled elsewhere in the country: in 
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1983-84. 241 of Its students were uomm, and 61 were bUck» 
pra|»ortions Car exceeding tt^ national average. 

Aroiuul the ccHtntry, there are dozens of other ha^*not 
universities with a sinilar coaattoent to the edt^ation of 
engineers and scientists. Like Boston tfoiversitjr. they have 
extended theuelves to the breaking point in the interests of 
technological education for tt^ nation. If, in an era of 
declining enrollments, which natiMally will, hf 1992, be 2SX 
lower » these institutions are required to auke the full 
investment required in infrastructure by thMselves. many will 
go bankrupt. 

We have at the top of the economic pyrMid between 20 and 
35 educational institutims of great excellence whose wealth 
matches that excellence. They have massive endowMnts* access 
to the purse of the state taxpayer, sometimes both. Because 
they are universally perceived as excellent, they have great 
natural advantages in fund«raising, aikl draw on the 
philanthropic pool all out proporticm to the nuo^r of students 
they educate or the magnitude of their contribution co the 
needs of the country. Last year, the ten schools most 
successful in fund-^ralsing received 13t of all voluntary 
giving. They educated abm>t I. It of all the students in the 
country. When we get down to the scN>ols that do not figure in 
such lists of success with the philanthropists^ we discover 
that the overwhelming majority of all students must depend on 
less than half of the voluntary su|>port. 
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But belm the 20 to 35 schools at thm top of t\%e pyvmia, 
t#e find perhaps 50 institutiotis of high excellence but 
inadequate support* On an inadequate financial hase* they 
educate a larger proportim of students than their richer 
sisters* These schools are facing needs In cmscruction for 
technological education that average perhaps $75 siillion each. 
They represent a total mmd of $3.75 billion. This is a very 
conservative estiftste: the University of California has 
estlsated its need alone at $3 billion. 

In the case of one groi^ of these **have not** 
institutions, the urban universities, the challenge is even 
greater. They are usually frtiysically located in declining or 
decaying neighborhoods* Often, ehatever their oun problem* 
urban universities are physically better off than their 
neighbors. Tills in fact represents an opportimity* for by 
upgrading the infrastructure of the urban universities, w can 
also upgrade the neighborhoods around thea. 

Urban universities are coositted to the cities in ifhich 
they live to a greater estent than other enterprises. An urban 
college or university cannot, in most cases « even consider 
pulling up its stakes ami noving to the suburbs or the sun 
belt. It is 4 persiamnt resident of its city and it elll rise 
or fall i#ith its city. Ut m illustrate froa the exovrience 
of my own irstitution. Boston University is located on the 
edge of downtown Boston. Our eastern gateway is located in 
Kensiore Square, which was imce a center of luxurious hotels and 
»aJor auto dealerships* In recent decades* Ier«ote Square 
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has been in sharp decline. We have been concerned at the 
Universitsr to reverse thie cvend* 

We are isplementing out cmrcrn through the develo|MBent 
of our nev Science end Engineering Center. A najor portim of 
this project is being built through the total reccmstructi<Mi of 
three decaying buildings on the edge of the Square, i^ich. 
largely vacant, had co«e to hcHise mot^ other sarginal 
businesses a disco which provided a sanctuarsr for the drug 
trade and for crininal suspects fleeing frofi the police* As a 
result of our activity, a major structure housing classroosis, 
laboratories ami offices has replaced a pesthole. 

Moreover, as the entire Center is co^leted. «fe hope that 
a variety of high-tech businesses will locate their operations 
in other buildings around Keim>re Square* Uhen this process 
has been cospleted. the decline of the area will have been not 
Mtely arrested, but reversed; the City of Boston will have 
gained major addl'^ions to its tan rolls, and^-^the principal end 
of the pro|ect*-th. nation will have gained a »aJor new source 
of scientists and engineers, a Center for research in these 
fields, and a foruai for consultation at the cutting edge of 
coipputer technology and science. 

The '^have-not'* instituticms are crucial to the solution 
of our need for scientific research and scientists and 
engineers. Even if the handful of "have** universities were to 
monopolize the entire pool of philanthropic and government 
support, their capacity for enrollsient is not adequate to meet 

the need- 




It is obvious that th« federal goverimnt shotild tiot be 
Affkei! to solve the crisia In infraatructure bf itaelf. The 
criaia can be met effectively by a partner ab|p. The 
educational institutions concerned ^st, first of all» atretch 
their om resources to the li»U» They are. after all. one of 
the principal beneficiaries of ne«r facilities. 1 can aaaure 
yoi* that at Boston University we have been pushing our 
investment in science ami engineer ii^ to the limit « The state 
governments, tihose ec<Miomies vill also benefit, must also 
help. And private induatry, vhich benefits as directly aa any 
ai6^>er of the partnerahip, mat contribute. At Boston 
Univeislty» we have been fortunate in receiving millions of 
dollars for our Science Center from such corporationa as 
Digital Equipment, IBM, Data General, and the Jo^ Hancock 
Mutual Insurance Company. This laat gift is notable in coming 
from a cc^ipany that is noc directly concerned with science and 
engineering, but which understands what our Science Center will 
mean to the nation aa a whole and to Kenmore Square In Boston* 

But the federal goverimnt shiHiid regard the nat lon*fi 
technological infrastructure with the si^ attention It has 
paid our transportation infrastructure. The laboratories and 
classrooms needed for education and research in science and 
engineering are a national need at least aa important aa our 
highways and bridges. In some waya* they are TOre is^rtant. 
because it is from such laboratorlea and classroom that will 
come improved methods for building roads and bridges and the 
ecoiiMic strength to pay for tt^m. Our technological 
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infrascructttre 1$, if Mycliii«» etres note basic thm our 
trauportation iofrastriteturc. 

It is tine for the fodoral g o r or i mca t to rodross the 
present U^leiice in fufidii« for eeience aod Mgitwering 
facUitiess to do so wcNild solve an urgent national Med. The 
probles is sore coi^lex than the stsvie provision of an 
adequate supply of scieotiats and e^ineers. As iinlustries 
Mve froM the rust belt to the stm belt, or froa the rust belt 
out of the comtrjr entirely, the ts^rtance of research 
universities in the areas left bf industry becoMS cri^ial. 
People tend to migrate trtsere tl^re are facilities. If the 
universities of the northeast and the industrial midwest are 
unable to compete irith the rest of the comtrjr in the education 
of scientists and engineers, and in the ccK^uct of scientific 
and technological research, their areas will undergo further 
decline. 

As lie consider federal funding for this purpose. It is 
essential that t#e realise that our noMnclature in describing 
our system of higher education is likely to «isle^. We speak 
of ••public*' and **private'* colleges and imiversities, and it is 
aosetises asked iHiy the taxpayer should subsidise private 
institutions. But the fact is that the colleges and 
universities of the independent sector are no Mre private than 
those of the state sector. They are open to the public, 
educate the neabers of t^ public, and conduct research In the 
public interest. Thus far, federal legislation on higher 




•dtfeatiOQ fui0 kMO advitably free of aitjr coofuaion on this 
■acter. Let urn keep it so. 

An adequately fimded prc^ras of grants for laboratory and 
claasrooft cmatructioo vould lie a ujor opportunity for the 
Congress to invest tax dollars in a Mnner that would guarantee 
the taxpayers a generous return on their investSMrat. Umg 
after the yotmgest ne^er of the 98th C^gress has retired froai 
pidilic life, discoveries made in the laboratories and 
classrooaw such a program nould fimd would ccmtioue to advance 
the prosperity and security of the United States and its 
citisena. 

Such a prograsi requires itmovative machimry for its 
adainlstration. the resources necessary to conduct research 
and educatim in scioMe and technology at the cutting edge 
should not be linited to a few institutions that developed 
Mjot research abilities in the 1950s. Any Mjor new federal 
progrtt of support for science and engineering facilities oi^ht 
to be precisely targetted on those inati tut ions that have shown 
their coemitnent to and ability in these areas, as well as 
financial need. There needs to be a coa^rehemive review of 
the national inventory of educaticmal excellence and the 
national inventory of cducaticmal f^d« When this haB been 
acco^Iished, a fuodli^ mechanise should be obvious* 

I spoke at the begimiing of a crisis* The crisis in 
technological Infrastructure facif^ our universities is one of 
those crises for which the solution is apparent and ready to 
hand* I hope the r ,agre^j will move with all deliberate speed 
to help uB solve 
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Congressman David PfcCurdfy 
Cannon Biiildlng, Rooo 313 
yashlfigton. O.C. 2C^15 

Dear Dave: 

tojr staff called for coswnts on three Iss^ wfilch are to t»e conslcfered In 
hearings on Tuesday. I'll att^t to address each of then as all three ar« of 
critical l^rtance to the research conwunlty. The first 1$ a concern with 
regard to facilities.' Clearly, In the decade ahead ouch of the progress ifhich 
Is going to be nade In the sclef^ arena Is going to be accomplished by 
interdisciplinary tern, (kie of the aajor pn^lems m fHe on cmlverslty 
Closes Is finding space which raakes It possible fi>r these Interdlsclpllf^ry 
teams to be housed together. The success of Interdisciplinary te^ d^ends 
very critically on their ability to Interact on a ^lly. Informl as Mil as 
formT basis* This can only be accomplished If tf^ are i%s1ca11y housed 
together. The probloi Is that virtually no Instltutlm has space which can be 
assigned to Interdisciplinary teams ^ an as*needed basis. Research space Is 
always at a praofiffl and one of the truisms In research Is that It will fill up 
the space available. It Is extrenely difficult to obtain funding froa alwinl 
for space which Is not the province of a sf^lflc departfnent or college, tet 
rather Is to be made available on an as-needed basis to 1nterd1sc1p11naf:y 
teMs. The problem Is a general of« faced on virtually every campus which Is 
concerned centrally with research, t would stnmgly urge that attention to 
this preview be given In any proposed legislation* (^r exf^rlence confirms the 
realty of this probl&ia at the University of Ofclahooa In the assigrmnt of 
space for the Energy Center, fn practice It Is extremely difficult to retain 
space for assignment to these kinds of Interdisciplinary teams* I sincerely 
hope that this Issue will be serimjsly considered by your co^lttee. 

The use of the peer review system In t^ allocation of resources whether these 
be fcr research or facilities Is absolutely essential ff wish to ensure 
quality Issues are primary In the declsii^ process. I have served as a iwmber 
of review panels at the national, state, and university level for mat^ 

years. Clearly, the process is not without pn^lems but it Is far and away the 
best means availfbte of insuring that only quality Issues are c^sldered. I 
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think it Is ore of the priwary factors i^hich Is responsible for the quality of 
science in our nation. Nych of this credit has to be given to those political 
figures arnl civil servants who fully appreciated the essential need for 
s^aratiun uf the aifard of tufiding for scicrtice from political considerations. 
I strongly encoura^ the use of peer review in any process i^ich seeks to 
allocate funds for research or facilities if quality is to be their primary 
consideration. In my ju<^NRentt only if quality issues ere central to the 
decision making process are we as a nation likely to maintain cmr stature and 
position within the Mrld cossunity. 

The issue of indirect cost in re^arch is a coi^lex one- It is extrewely 
difficult to cos^are indirect cost rates across the country as n^at one 
university say include as direct costs* another my include as indirect costs. 
However, it is clear that the indirect costs of doir^ research seem to have 
increased at a more rapid rate than h^ve the direct costs. Many faculty and 
dc^inistrators do not unden^tai^ in'' jct costs araf view thm with considerable 
suspicion. The fe^ral ^emmen.. nas also shared in that suspicion and has 
insisted on more and nore elaborate record keeping (^ices« These in turn add 
to the costs of doing research and to the indirect costs which oust be charged. 
There does not seen to be any simple solution to the indirect cost issue but it 
is ii^rtant to realize that they are, in most cases, legitimate costs of doing 
research on our caispuses. I would urge a careful study of this issue as I 
think it is cme which is important to the research arena. Universities In 
financially difficult times such as the preset find It increasingly difficult 
to both share in the costs of the research through t>» cost sharing mechanisms 
which have been established and to face tHe possibility of reduced funding for 
the costs which are indirectly associated with the research. I share the 
concern of those who view with alarm the increase in costs associated 
indirectly with research. At the same tim I thiidt It is im;«rtant to realize 
that arbitrarily re<fcicing these costs or setting a limit on these costs is not 
likely to adequately resp^ to the complexity of the problem. One always 
hates to urge that additicmal study be d<^ but I think this is a case in i4iich 
that is the most appropriate course of action. 

I am pleased to be able to provicte you with this Information and hope that you 
will feel free to cal' on me in the future if you n^d testimony or information 
on issues such i% this. Best regards. 

Sincerely* 



Ken^elTT, Moving 

Vice Provost for Research A<teiini strati w> 
and D^an of the Graduate College 

KLHrpg 
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Ttift Honoratite Otvid MeCmy 
SU CWKA HOB 

I ra pleas«d to be «Me to eoMoit on tho tMsarini^ bekng ttm Sdenee and 

TediQolQgy Cooi^ttee oo the ntXimH setoce and wn glowl i^ Inf^troetitfe, tt to 
eneomgiOK to M tb» CooKTW bow tk»e teari^ Oopite tbe eeotral role of fidaaee 
md angtoeerif^ io faatariog eooaoade frowtb and eanriqg oar natJoaal saeaHtr. tba 
tnfraatruetara to aupport tbm aetivitiaa bai aa^ranl wv^mnaa. I artob to footts mf 
raaarks on the pro^la» oT foadeqaate sapport for faeiMUaa and toboratcry aqaipMi^ 
w^ali baa spad^ Mo a itfm far oar natten** ei^toaarbv lelio^ 

Tbe proble«8 of datarforatfa« eoU^ pbf^l pbmtt, loadequate or oba^eto oqalyaNiuit^ 
and cqtdpwant tbat to not eoaMaaaimta witb tadaiotaical adipanees in tbe mrid toda^ 
ara too widaapraad to be ^norad* Tbcse dafkieneica bava lad to a sifsincant daeUna 
in the <^ty of oar nation's angtoearing ad^tional profraw. Over tbt past tan 
yam, tba pare^ti^ of aofiaaarii^ |ivofraa« r«eolfi^ tha naxiaHM ^-y^ 
aeeraditatioo ttrnt tba Aeere«KUtlon tard for BHginaerljy and Tae te tolcgy baa fatten 
f^ooi fifiy-aigbt percent to tWrty^flTo pareeat* a atarlE verlftetlan of tba pattern ao 
wffiiy of oi in a&ieatfoii aaaaed biteiti«e|y. Tba Anoeiati^ of AfiieHean l^iifarsities 
eatifliates tbe averafe aga of resemb a^ipaMt in ta^vmatief to twfea ttet of Indaatfy. 
Tbe developfliMt of «Hapatar adenoa and eotapotar-bmd taelnolofitt to attaitad beaaiM 
of tbe witeprond taek of grailaMSty of modam aaa^tafa at anver^tias. Tsday, mny 
of our atadents ara baftng adaoatad on a^^ai^ tbat to oMr than tbe atada^ 

It to no aeektent that tboa probiaaa bave tflaen In a Urns aban fe<toral support for 
edaeatioa, partieatorly aeianee «d engineefii« adseatloa, baa «»ied. wyie Oia fadaral 
reseoreb and detclQp9ent badget ^ ^otm. audi of tte to targeted for defetwe, witb 
ratber UtUe for adoeation. Reee»t efforto to addran tba rasaar^ iMtfttMantatten 
proMra by Uie Departaant of Dafcnaa nd Rational S^anea FOoMtetioA notwIMtM^i^. 
support for eAicn ti oo a l fadflttos and e^dpaant^ ioebalii« ^-Mpntars. to pltif^Qy 
inada^te. Tba aSnbiatloe ^ tba MgF propw of support for Instraetlonil aqaipQmt 
to sysiptonatie of tliete trandi. 

An estimate of tbe aagnltade of tbe proMecn easi be obtained using the reco «aw idatfa» 
of tbe Florkbi Ei^gloeerlng OeM. and others^ tbat m ^naai eiqienAtim of f4d& per 
ruu*ti«e equivatofit «igineeri^ stnd^C woiiU pro?lda iitfndeQt retoufew over several 
years to ensure on adec^te b^mit^ espo^enea for sttideats* If tbe sane estisMte 
to used for botb setenee imS engineering ^utents, we tben astiaate MM ^ffloa to 
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reqsired ttiiHiftlJy to prtyvf^ for tHe edimtloMi c^i^mirt sMte of our naiiofi^ icl€iiee 
and en^aecf iiy students. I wenld ar^ etmMmttga a fidertti gromm ^ wmoet 
re^ed ss^Uy to provide for itm ci^tkMl eq^moitt w«k ^ oariiotio9"i 
and etigtoe^ii^ itwtotft. I vroyld nge coivSderMoa of • fedenU cmwm ctf suooort 
^J^^J^ wigiMeriflg e^eoUoa mIMi wmOd provide amt^ky fM to t^fi^b» 
or et^tkm for pi^pooo of f«qMO«itig Ifco imMOm and o^iSpomtt av^lMo 

far the*. (Xv oatiMtoo 909^ o tSM iriStai MMitf «o2dWoo^i6li^ 



I mtttd hope thoso rowte are he^^ ptew ciS on m ff ^ nood aMCIoMi 
iiuor^atfQ& 



Dcao 



fifCJ/eJr 



ERIC 



